


Railway Mechanical Engineer 


Founded in 1832 as the American Rail-Road Journal 
With which are also incorporated the National Car Builder, American Engineer and 
Railroad Journal, and Railway Master Mechanic. Name Registered, U. S. Patent Office 




































February. 1936 


Volume 110 No. 2 


General: Gleanings from the Editor’s Mail..........- 65 
C. & O. 4-8-4 Type Lecomotives for Heavy Pas- 





NRE TE xs ivnd ecck canobsdinngass a 45 Car Foremen and Inspectors: 
Equipment Orders in 1935 Fewer Than in 1984... 49 f 
; ; Post Hiavam Car Bisee Tages: .. .. 2... ssc c sconces 66 
Annual Report of the Bureau of Locomotive In- : : 
MONEE ... concur eepubnem wide meted va. 51 Outfit for Handling Freon Centainers............ 69 
Turbine Locomotive Built by London, Midland & : Latex Upholstery Material corre eter ereeeerereeeesee 70 
PINE ou vines Leavers + scncidcdcetvans seks 53 i ncn s sda tecediberiananaen 70 
Enginehouse Foreman Driven to Golf............ 57 Paint Cleaner and Protector.................0ce. 71 
Fusiblé Drop Plugs on Southern Pacific.......... 58 Portable Sandblast Machine..................... 71 
Flanged Staybolt Holes on C. & O..........--... 59 Portable Lubrication Cart...........0.-..00..00s 72 
Decisions of Arbitfation Cases.........25. 5 s0qecece 72 
Editorials: 
What Do You Want to Know? ek ROA kek we we eS 60 Back Shop and Enginehouse: 
Turbine Locomotive Given Another Chance....... 60 Labor Saving: Devices at Albuquerque Shop...... 74 
Alloy Steels and Light Weight be .0:0.2'p) 6) 619 O60 op aS 61 Taper Chaser Die Heads 6 
Romance of Electrical Development on Railreads.. 61 Sects Geen ti Sten 77 
NGW EOOES 65.2506 5 Bs ee hs a 6 ih ls Bose 62 Repairing Pneumatic Drills at Pitcairn Shops tg 80 
High Power Precision Surface Grinder.......... 83 
The Reader’s Page: Diesel Engine Questions and Answers........... 84 
Fitting Floating Rod Bushings................... 63 
Plea for Separate Journal Boxes................. 63 Clubs and Associations.:..-..-.--.-..--.-..-. 85 
And He Reads the Railway Mechanical Engineer.. 63 
Romney, Hythe & Dymchurch Railway........... 63 eee ERE Ee EEE, Pe PES Pao 86 
« Marinac vs. Mechanical Engineer................ 64 
Which Comes First, the Job or the Rule?......... 64 
’ ertisers ied 2.00 0 60s 6.53 on (Adv. Sec.) 22 
What Would You Have Done?.................. 64 Index to Adv 
Published on the first Thursday of each month Roy V. Wright 


Simmons-Boardman Publishing Company Editor, New York 


1309 Noble Street, Philadelphia, Pa. Editorial and Executive Offices, 
30 Church Street, New York, N. Y., and 105 West Adams Street, Chicago, III. 


C. B. Peck 
Cleveland : Washington : San Francisco: Managing Editor, New York 
Terminal Tower 832 National Press Bldg. 55 New Montgomery St. 
SAMUEL O. Dunn, Chairman of Board Subscriptions, including 12 regular monthly 
Chicago E. L. Woodward 


: issues, payable in advance and postage free. 
Henry Lee, President 


New York United States, U. S. possessions and Can- Western Editor, Chicago 


Loces, 3. SuerMan, Vice-Pres. ada: 1 year, $3; 2 years, $5. Foreign 
hicago countries: 1 $4; 
: year, $4; 2 years, $7. ° 

Cecit R. Mitts, Vice-Pres. ; a. <. Wileox ° 

New York Associate Editor, New York 
Roy V. Wricut, Vice-Pres. and Sec. 

New York 
FrepericK H. Tuompson, Vice-Pres. The Railway Mechanical Engineer is a R. C. Augur 


Cleveland, Ohio 


Reiten 'T, Heweon, Vice-Pres. member of the Associated Business Papers Associate Editor, New York 
\ Chicago (A. B. P.) and the Audit Bureau of Cir- 
eis gg Ola culations (A. B. C.) and its indexed by 
ew or. 
the Industrial Arts Index and also by the Robert E. Thayer 


Joun T. DeMort, Treas. H 
New York Engineering Index Service. Business Manager, New York 





RAILWAY MECHANICAL ENGINEER 


WHY THE 


What with expansion and contraction of the 
firebox, not to mention the motion between the 
sheets, the staybolt job is tough for any material. 
» » » Corrosion and fatigue resistance is of prime 
importance, and here staybolts of Agathon 
Alloy Steel are supreme since they have the 
highest fatigue resistance of any staybolt ma- 


terial. » » » Since Agathon Alloy Steel is less af- 
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TREND TOWARD ALLOY STEEL STAYBOLTS ? 


fected by heating and forging temperatures it 
drives up solidly and stays in place longer. The 
added alloys keep grain size small, improve 
corrosion resistance and prevent embrittlement 
at the neck of the bolt—often a weak spot.These 
advantages of Agathon Alloy Steel staybolts ex- 
plain why more and more railroads are stand- 


ardizing on this superior staybolt material. » » » 
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C. & ©. 4-8-4 Type Locomotives 
For Heavy Passenger Service 


F the few steam locomotives built in 1935 the five Another road adopts 4-8-4. type 
of the 4-8-4 type from the Lima Locomotive ‘ ¥ P i yP 
Works, Inc., for the Chesapeake & Ohio represent the —Lima delivers five high-capac- 


outstanding design. These locomotives, which are the * . . 
first with this wheel arrangement to be used on the "7 locomotives for mountain 
C. & O., are numbered from 600 to 604, inclusive, and grade operation 

are known as the “Greenbrier” type, or Class J-3. In 

addition to being numbered each locomotive has been 


given the name of a person who formerly lived in the territory served by the road and whose fame is nation 

wide. The names of those chosen were Th. Jefferson, 
Patrick Henry, Benj. Harrison, James Madison and Ed. P 
* Randolph. 

The service for which these locomotives were de- 
signed is the handling of heavy through passenger trains 
on the main line between Hinton, W. Va., and Char- 
lottesville, Va., a distance of 175 miles. Between these 
points the C. & O. passes over two ranges of the Alle- 
gheny Mountains and one range of the Blue Ridge 
Mountains. The maximum ruling grades over these 
ranges vary from 1.33 to 1.52 per cent and are from 
three to eight miles in length. The new locomotives are 
being used to supplement those of the present Class J-2, 
U. S. R. A. heavy 4-8-2 type, now in passenger service 
in this territory. They will haul such trains as the 
George Washington, the Sportsman and the F. F. V., 
all of which are composed of modern, all steel, air-con- 
ditioned Pullmans, day coaches and tavern-type diners. 

These locomotives have the largest combined heating 
surface of any locomotive of this type thus far built; 
namely, 7,880 sq. ft. The high total and the relatively 
high percentage of radiant heating surface is relied upon 
to produce a heat transfer which, combined with care 
throughout the design to effect high economy in the 
utilization of steam in the cylinders, is expected to pro- 
vide a locomotive capable of developing not less than 
5,000 cylinder horsepower. 


The Boiler 


The boiler, which carries a pressure of 250 Ib. per 
sq. in., but is designed for a maximum of 260 Ib., is of 
unusually generous capacity and, using the Cook formula, 
has an estimated evaporative capacity of 79,640 lb. per 
hour, including an eight per cent allowance for the feed- 
water heater. In addition, the design provides the larg- 
Front view of C. & O. 4-8-4 type locomotive showing est steam space possible within the clearance limit. 

drop coupler The shell, which is of the conical type, is made up of 


se atmsaaathes “cacremeee ven ee a 






















Railway Mechanical Engineer 
FEBRUARY, 1936 


45 






eects * "ST “QUIOD + SIOALIP “BIP X 99J0J DATIOVIY, 
riteeteeeereerersesegey “GUIOD + 9050} DAIIEIT 
ey ee worjesodeAd + 3910} PaTQoeIL 
‘ees *BOIB 93818 + 9950} BATIBIT 
Seem w ere ee eran eeeeeses Bap a3e12 + uolzEs0deAq 
PERM OS EE ** Base 938123 + Sang pue saqn} ‘Baie sed 
seer ewer seooscsreossorcc + cpase 93813 + ‘e'T “ques 
eeoeerreereccccrces Base 97813 +- 208}1nS qeeqiedn 
Cee eoeerccesececereres BaD 23843 + ‘sy eng-eqn 
cowcccececcccccccs cpap 23013 +- ‘8° xoqget gy 
a es Bl “sy ‘quiod jue0 Jad aoejins ‘yeoy1ednsg 
ee | sy *quio> 3u30 tod ‘s'" any-eqn yt 
ee ee) “s'T *qui0> 3u39 adod a xOgelly 


:suorjz1odoid Japiog 


) 


sy aaa es tase als SOBJINS *}eaY “qUIOD + BUIZUS JO I4ZIOMK 

wrrerrene eT Pee ee ** *uolze10deAa + ouIsua jo 3 12 AA 

a IS1S SS: CR es a ae BdIOF BATIOVIZ-+-SJOALIP UO WYBIOM 

si ‘QUISUd }YSIIM + SIOZALIP UO WqZIOM 
:suopzs10doid 343194 


5 alae: aq tad ‘sy ‘dead 33 “bs Jad ‘dead ‘amnby 
earn a ad “ql (1009) (497804 YyIM) ‘dead sop10g 
a) +. OEE 900 Pree © ee OL 3e ‘urd y 
re oe “Ula tod "33 ‘a dw OL ze peeds uojsIg 
‘s+u-d-ur ‘paads uojstd ‘ur ted “33 OOO'T 38 peeds 
tee ee oa a eee Se ‘20103 3A1}0B 1} pezes Te30. 
ed . * 39}s00q *20105 9A1}981} pe7ey 
eee ee en ee ene . “a ‘au1zue Uleu *2010} 9AI}08I} pe37ey 


:pezeurnjsa ‘e3eq [esouar 


i ul ‘y33u9| pue Joj}9WeIp ‘speusnof 

see eeeeee eeeereece seeesee syoniy, 
ee *sud0} ‘Ayr0edeo pny 
ee ee ee 2 [ez ‘S “fh ‘kyroedeo I3zIEM 


‘UT ‘SHIOMA PAT}OWIODOT euITT Aq }INgG 


"+++ 94} 20 af43S 
szepuel 

ee ey 782) tedns ue *deao IT m07) 

Corea ease eresere . 7: oe (a Pay) Surecustas 

seee eeaee ee ee | 12303 ‘aalzesodeag 

eee eee eeee eiidhindtiee, pue soqn|, 

. See ewe ear eee eeeeeeeeee 12303 ‘xoqasty 

SL EMEN EYES *suoqdAg sms94], pue seqnz qoy 

Coe rere ecesescecs . * soqureqo ToIZsnqm0D pue xoqges1 7 
3°33 “bs ‘sooezins 3urzeo77 


Seer eee eee ees ee eeeeseseeses eee “yy *bs ‘gore 93815) 
[809-3Jog °° +++ tseeeeecceeteceeesoess Dong 
ae | eS eS ¥ ‘bs ‘sang pue saqn} g8no1y4}3 vole sed yeN 
re ee ee ee ur pue "33 ‘syaays qn} JI3A0 q433ua’] 
Ceoeeeeeeseeesecn eee “ar ‘ajomelp pue Jaquinu ‘sani q 
a a ur ‘J2}2WIeIp pue 1 wnu ‘saqny, 
ee ee ee et eeeeee *soquinu ‘suoy 4S oq Ty 

ta SNM la ur ‘royoureIp ue Joquinu ‘saqn} yoy 

ee ee eee ‘ul q Uz] saquieyo uorzsnqui07) 

an, 2 Sie ul ‘jU0Ij ‘Ja9qS UMOID 0} Bull pnur zysIOPZ 

pie aes ‘yoeq ‘ya0yS UMOID 0} ZulI pnu zqZIE} 

ee eee eee eee ee eeeeeseeseesees ee “ur ‘qi TM *xogaity 

eee eee eres eoe essere seeeeese eee “ul *" a3] ‘xoqaily 
Ce | ul 3piszno 380212] ‘Ja}oWMIeIG: 

eereeeer et eeseens ere eee “ul apiszno ‘Bult 31g ‘s9,0UIeIGT 
ee ee ee a et ur *bs tad “aI ‘g1nssoid me23S$ 

eee adk] 


24910 


Co eer ecrrceresreccresesece® ee er 


ee us tod ‘3203 TI"3 ur yom) 
CoC ere er enereseseecces eee eeeee re “ut pee] 
ee | . “ur ‘s0uevie3[> wsneqxy 
“8:92:99 S Soe ‘dey me33S 
ee | “ul *[aAeI13 TINWIxeyy 
re ut ‘az1s ‘ad 4} uojysid ‘soateA 


suoij10doid pue s}4810m" ‘suorsuaulIp [erouen 





349 alll ta Se Bas Se eh eee eeeee Seog es Came ‘30028 eae 
Of X Klee “°° UL ‘ayous pue sozwWeIp ‘sequinu ‘ssapuly 
soulsuq 


ph pue o¢ eee see see eee et eeeeee yons3 Burresy, 
oF ose sovaseeeedeesienes titeeeesereree® yonay JUOLy 

ZZ eeeee ee) SulAuq 

:°UL ‘soi SpIszno JazoUIEIp “sjsoT AA 


%s “86 ey og 82: Sa ‘Japus} pue oulZuq 
P KOlr-9r ey erereee 4 1®303 ‘ouisuq 
8Z re ee . ‘ul ‘yon4} Buller y 
88 ee eee “ul ‘yon quosy 
Ol-zI aime ecccccccece eoeeseee prs 
€ -6I coc cecccccccecrccccccesecccs ecccccccoce SulAug 
:°Uy pue “3g ‘s9seq [POU 
re eeeeee Ppepeol ‘lopusy 
aujZue [230], 


ooZ‘Ise ee ee eeee . 
000‘ZZr ee 
428 00019 
quolg o0o.es Ce *yonJ} Burpres uo 
00S‘68 ee eeee * ons} wo} uo 
SIZALIP UO 
2°q[ ‘Japsio SuryIOM Ul Sz SIO 


ee eeeeeee “ul *s19}U990 JapuryA9 

eee “ul *[e12A40 qi IM 

weve r rs Ul pue ‘33 ‘xa10q JO Jajzue2 0} 34 310F7 

ee ee ee “ur pue "3 *yorzs jo do} 0} ZIP 
:SUOISUSMIGT 


ey ee ee 


tee BDIAIIS 
i chdarenic anda teeteeeeeeeeeeeeees grng ‘9]eq 
Coerecereeresesreeceese ae ee eeee sioquinu peoy 


se eeeeee 903, 90s 8.0 4 elena peoy 
Cocecerecneceesresereeceses * * *S9ATJOUIOOOT jo soquinny 


a eee *9AT}OUIOIO] jo ads, 


Topring 


‘Oyjel} JaZuassed Aavay 3103 pouSisep ‘ef sse[D ‘aarjow0s0] edA} 4-g-y OIUO BY syvodesayD 


PEERY, 


FEBRUARY, 1936 


Railway Mechanical Engineer 





SPATJOUIODO] JeZuessed add} p-g-y OIYO BY eHeedeseyd 9Y4} Jo suo1}9a8-sso19 pue uorrjeaslyq 


wits 


———~H1V42A0 2p 19----—---- 


-—~—~~~—~gs0g jaaym 10191 201 9p -—-----—------—- 

~~ na gaeiicée wibrccetame alt of ~~~ ate 

oN PN tA SySMAL STEEN syentrsyeyeen — SURECS LER _ 
, — Gis \ c Df = te = | Lite r 2 , un A all 7 . | tim 

: SVAN 0E%F : vom Lay eer hy qr 















































= aes Jd 


Pass cig, aie ao sete’ fi 

















1 
1 ? _— 
io om 

i ' | & 



































' |saqn¥2 tga 
: | samy eerozB! 











gineer 


Hae | 
1 4 
mbgup and, 





pee PE 


our 





—— ~ 
cere 6 its || ene TAL ODE 











st 


iT YT ia 
— _ — — 








= 








Mechanical En 


a 
FEBRUARY, 1936 





emacs, oss Ket Y 





Railw 





neer 
936 


EE  —— a 





three courses of nickel steel. The first is 911%4¢ in. in 
outside diameter and 7%» in. thick; the second, which 
is tapered, is 7% in. thick, and the third, which extends 
to the throat, is 100 in. in outside diameter and 154¢ in. 
thick. The ‘firebox, which has a combustion chamber 
54 in. long, contains two .Thermic Syphons which are 
supplemented by two arch tubes for the support of the 
Security brick arch. The crown sheet has a slope of 
814 in. and a space of 29% in. is provided between the 
crown sheet and the roof sheet. There are 65 2%-in. 
tubes and 220 314-in.: flues, the length over tube sheets 
being 21 ft. The dome, with an opening 32 in. in 
diameter and a height of only 9 in., is located on the 
first shell course, 6 ft. 74 in. back of the tube sheet. The 
total length of the boiler, including the smokebox which 
is 121 in. long, is 49 ft. 5% in. 

The grate has an area of 100 sq. ft. and a slope from 
back to front of 20 in. The grates are of the Firebar 
ty hil and the coal is fed by a Standard Type MB stoker. 





Special Equipment Applied on C. & O. 
4-8-4 Type Locomotives 


SS A ere et Cer rere Te Lima Locomotive Works, Inc. 
eR eee ee . .600-604 
Boiler: 

Se eae eee Lukens Steel Co. 


~— steel, firebox, crown and _ ; 
Ter one ince Ses te Dale aa Bena Otis Steel Co. 


Staybolts, flexible (Welded)....... Flannery Bolt Co. 
Thermic Syphons ............ . Locomotive Firebox Co. 
Brick arch (Security)..........+4 American Arch Co. 


Superheater (type E)........ Superheater Co. 
Throttle valve, multiple. . .American Throttle Co. 
Feedwater heater (type 5S). . Worthington Pump & Machy. Corp. 
ee ES Nathan Mfg. Co. 
Crates CPUGNOED 6 occesiccss : . Waugh Equipment Co. 
Stoker (type MB) ......... . Standard Stoker Co. 
Firedoor egy 8A) .. . Franklin Ry, Supply Co. 
Blowoff cocks, 2 . Wilson Engineering Corp. 
Plugs, arch tube. .Huron Manufacturing Co. 
Plugs, throat sheet, ‘syphon. bg - Housley Flue Connection Corp. 
: SURMEE 6 ins 045.6000 .Huron Manufacturing Co. 
Steampipe casing (Flextite)..... American Locomotive Co. 
Hinges, smokebox ............ -Okadee Co. 
Lagging (85 per cent magnesia) Johns-Manville Sales Corp. 
Cab Fittings and Boiler Mountings: 


ES SS arr Consolidated Ashcroft Hancock Co. 
oa pede ceaee need Nathan Mfg. Co. 
Whistle . Nathan Mfg. Co. 


Bell ringer (improved Golmar).. Viloco Ry. Equipment Co. 


Sanders .... ‘aki Jiloco Ry. Equipment Co. 
Reducing valve, "steam he at. ete -Gold Car Heating Co. 
Headlight generator .............. Pyle National Co. 


NO an a. o wins's'a e500 0 Pyle National Co. 
Windows, storm .... = .Prime Mfg. Co. 
Cylinders and Driving Gear: 
Cylinders, steel ..... .Ohio Steel Foundry Co. 
Packing, piston rod and valve stem. Garlock Packing Co. 


eS Serer Okadee Co. 
Reverse gear (type E)............4 American Locomotive Co. 
“TOUMOUR TRAIN LOGE. 26 occ c ces ees Lima Locomotive Works 


Booster, trailing truck (type C Franklin Ry. Supply Co. 
Frames and Running Gear: 
Frames, cast steel. 


~ .Ohio Steel Foundry Co. 
Pilot, cast steel, drop ‘coupler. 


....General Steel Castings Co. 


Lateral cushioning device, front 

SSR re eee ee American Locomotive Co. 
Driving wheel centers, cast steel... Ohio Steel Foundry Co. 
EE, MN oes 5 nk 6 0c. 9 55s ts General Steel Castings Co. 


General Steel Castings Co. 
Carnegie-Illinois Steel Corp. 
Carnegie-Illinois Steel Corp. 
- Ohio Steel Foundry Co. 


Truck, trailing (Delta 4-wheel)... 
Wheels, engine truck, rolled steel.. 
Wheels, trailer, front, rolled steel. . 
Wheels, trailer, rear, centers..... 


NLL Gini xarsisaRwea aioe.os a5 bS4 Pittsburgh Spring & Steel Co. 
Lubrication: 
ubricators, mechanical (32B) (3). Detroit Lubricator Co. 
Lubricators, mechanical (24 pint, 16 
ED oo Una che 'nla gins 660/01. 0.0 Nathan Mfg. Co. 
Lubricators, hydrostatic, (3 pint, 3 
ME as Whe cicc no's 0.6 bins te hse Nathan Mfg. Co. 
Brakes: 
NSS os oo ee New York Air Brake Co. 


Air compressors (2-8% in. C.C.)..New York Air Brake Co. 

Driver brakes (WN 4)...........4 American Brake Co. 

Tender truck ion. Se American Steel Foundries 

Brake shoes ....... SSO S 

Train control .... 
Couplers and Draft Gear: 


...Union Switch & Signal Co. 


Coupler, engine (drop type)...... National Malleable & Steel Cast. Co. 

Coupler, tender (type E)......... Buckeye Steel Castings Co. 

Coupler yoke, tender.............. Buckeye Steel Castings Co. 

Draft gear, tender pe .Cardwell Westinghouse Co. 
Tender: 

Frame, water bottom............. General Steel Castings Co. 

Drawbar (Unit Safety)........... Franklin Ry. Supply Co. 

Buffer, radial (Al)..............Franklin Ry. Supply Co. 

Flexible connections .............. Barco Mfg. Co. 

ON Coo a aca Gaim siaicie's eee 6 e's William Powell Co. 


Trucks, six-wheel 
eels (Davis multiple-wear).. 


a eras pias wi 6.6 Buckeye Steel Castings Co. 
.American Steel Foundries 


— nag Hp at i ES ora Buckeye Steel Castings Co. 
ee ee 


Buckeye Steel Castings Co. 
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. American Brake Shoe & Fdry. Co. 





Six combustion tubes are provided, three on each side. 

The boiler is fitted with the Elesco Type E super- 
heater, with the American multiple throttle and a Worth- 
ington type 5-S feedwater heater of 9,000 gal. capacity. 
The drypipe is of 10% in. inside diameter. Super- 
heated steam is used for the blower. All other auxiliaries 
are operated by saturated steam taken from a cast steel 
cab turret. The safety valves are mounted on a cast-steel 
turret attached to the roof sheet. 

Welding has been employed at many points in the 
construction of the boiler. In the firebox the crown 










.060"Ferrule 


= 
a. 


Outside 
Fireside 
Flues Rolled and Electric Weld 











Flues Rolled and Beaded 


Water Space 








Detail construction of the combustion tubes 


sheet is butt-welded to the side sheets, the bottom sheet 
of the combustion chamber is butt-welded to the crown 
sheet, the Thermic Syphons are welded to the crown 
and throat sheets, the inside throat sheet is butt-welded 
all around, the firedoor sheet seams are butt-welded 
from the bottom of the mud ring up to the center line 
of the boiler and the firedoor hole seam is butt-welded. 
The mud ring calking edges are seal welded to both in- 
side and outside sheets for a distance of 24 in. from each 
side of the center line of the corner, except at the front 
where the outside sheet is seal welded longitudinally for 
40 in. back from the corner. The back head seams are 
sealed by welding from the bottom of the mud ring to 
the top of the seam between the outside wrapper and 
the side sheets, the outside wrapper and side-sheet seams 
are seal welded at the throat connection from the bottom 
of the mud ring on one side over the top of the boiler 


(Continued on page 59) 





View in cab of back boiler head and fittings 
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URCHASES of motive power and rolling stock in 

1935 were unusually light, in fact, in only two or 
three years since 1901 has the volume of business been 
smaller. This was true of all kinds of equipment. 


Locomotive Orders 


In 1935 the railroads in the United States ordered 24 
steam locomotives and those in Canada 22 steam loco- 
motives. An additional eight locomotives for industrial 
service and 13 for export brought the total orders for 
steam locomotives up to 67. All the export orders were 
for South America with the exception of a single loco- 
motive for Cuba. Of the locomotives for domestic or 
Canadian service 17, or 37 per cent, of the total were 
of the 4-8-4 type. These included five for the C. & O., 
10 for the Canadian National (five each for freight and 
passenger service) and two for the Temiskaming & 
Northern Ontario. The Canadian Pacific ordered five 
of the 4-4-4 type for high-speed passenger service with 
light-weight cars. Other orders included four of the 
2-8-4 type by the D. T. & I., two of the 4-8-2 type by 
the B. & M., eight of the 0-6-0 type by the W. & L. E. 





Table I—Orders for Locomotives of All Types Since 1918 


Year Domestic Canadian U.S. Export Total 
OS EET errs 2,593 209 2,086 4,888 
of SO ee ee ere 214 58 898 1,170 
| BSE re rer 1,998 189 718 2,905 
GS 1% 6:5 -aia ko ae ecole 239 35 546 820 
BEA 00%s 4.2 a Wai baa ew aed 2,600 68 131 2,799 
SS rr ee eee 1,944 82 116 2,142 
See ee ee 1,413 71 142 1,626 
eres ee se 1,055 10 209 1,274 
Seer 1,301 61 180 1,542 
Ded arc le ovevere-ate aw io BTS 734 58 54 846 
DLT Ai Sis wieacsda awe 603 98 27 728 
ER er 1,212 77 106 1,395 
a See ees 440 95 20 555 
DOIN ate wich 5-410 glee bi weo oi 176 2 28 206 
A IS eae ore eas 12 1 (Export) 1 14 
MO Ranga cm e.xeoeh oie. & 42 7 49 
ie. 05s rice be kata wa 182 17 199 
LS fre ee 83 27 15 125 





and two of the 2-6-6-4 type by the N. & W., the latter 
two orders being for construction at company shops. 
The B. & O. and the C. B. & Q. are each building one 
locomotive of the 4-6-4 type. 

The 4-8-4 type again leads the steam-locomotive field. 
This type has fully demonstrated its ability to meet the 
exacting requirements for handling either heavy and 
fast passenger trains or heavy freight trains at the high 
speeds now found advisable. Probably the most notable 
design of the year was that of the C. & O. 4-8-4 type 
locomotives built for heavy passenger service on grades 
up to 1.5 per cent. These locomotives have unusually 
ample boilers and are expected to develop over 5,000 
cylinder horsepower. For heavy power the N. & W. 
articulated locomotives are of interest. Their rated 
tractive force will be 104,500 lb. The tendency toward 
increased running speeds during 1934 has been still 
more noticeable in 1935. The success of the Hiawatha 
locomotives on the C. M. St. P. & P. has helped to 
focus attention on streamlining which is being experi- 
mented with in all parts of the world. Furthermore, 
recent steam locomotive performance has demonstrated 
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Equipment Orders in 1935 
Fewer than in 1934 






Domestic orders totaled 28 
steam, 7 electric and 48 inter- 
nal-combustion locomotives; 
18,689 freight and 63 passen- 
ger train cars; 3 motor trains 
and 15 motor cars or body units. 
Canadian orders included 27 
locomotives and 2,421 freight 
cars 


the ability of this type of motive power to meet all 
service demands now visualized. 

Only seven electric locomotives were ordered. Of 
these, only one was for railroad service—the Norfolk 
& Western. Since the developments on the Pennsylvania 
in 1934 new activity in this field has been dormant. 

Orders for internal combustion locomotives in 1935 
totaled 48 for service in the United States. Of these, 
nine were for railroad service and 39 for industrial 
service. With the exception of the Belt Ry. of Chicago 
no railroad ordered more than one locomotive. There 
was one 1,000-hp. Diesel-electric locomotive for the 
F. W. & D. C., one of 900 hp. for the P. B. & N. E., 
two of 600 hp. for the Belt Ry. of Chicago, and one 
each of 600 hp. for the A. T. & S. F., C. & I. W,, 
and P. & P. U. Most of the locomotives ordered for 
industrial service were of relatively small size, only one 
was of 600 hp. capacity. In addition to those for do- 





Table II—Types and Number of Steam Locomotives 
Ordered in 1935 


Railroad Industrial 

Type U. S. and Canada service Export Total 
Iris nk aida boise Acer e oi 1 nee 1 
NEE oS viorca-sn| Sob te Np a bisa eR 8 3 ea 11 
gs chen Ss adwns aes 1 es se 1 
OO Pere ans bach ee ee bu 1 2 3 
EE G05. 5045 53 ale Pais Daweh esi 5 1 1 7 
eee rena 4 é Fa 4 
ps Ee eee es - 1 1 
Mas Sh cack 4 25 aie. bik S whose 2 , am 2 
BR AD ere aero etter 5 ‘ ae 5 
MPs) c iG io 4 55G6'b 0 9-4-b'e eA Ae 2 : . 2 
Ws Sh kbc osha ee s wa _ 5 5 
EEGs disks blo Giataets <ateb ions 2 4 2 2 
WG yikes. cele occa ceat 17 : 17 
Ll” ETS oe nr oe oa ia 4 4 
LE ee, Seas ms 2 2 

WR head doeuee us 46 8 13 67 





mestic service, two small locomotives were ordered for 
export and one locomotive of 600 hp. was ordered by 
the Canadian Pacific. 

The year 1935 marked the entrance of the Diesel- 
electric locomotive into main line passenger service. 
The A. T. & S. F. 3,600-hp., double-unit and the 
B. & Q. 1,800-hp. single-unit Diesel-electric locomotives 
were placed in service. Another 3,600-hp. double-unit, 
owned by the builder, has been on trial service on 
several railroads. A description of the Santa Fe loco- 
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motive was given in the December, 1935, issue of the 
Railway Mechanical Engineer. 


Freight Car Orders 


Referring to Table III it will be noted that the orders 
for freight cars in 1935 included 18,699 for the United 
States, 2,421 for Canada and 110 for export. In only 
three years since 1901—1931, 1932 and 1933—has ‘the 
total been so small. Information as to the types of cars 
ordered will be found in Table IV. This table shows 
also the distribution as between railroads and private 








Table I1]—Orders for Freight Cars Since 1918 


Year Domestic Canadian Export Total 
REESE Selim ere ae 114,113 9,657 53,547 177,317 
MN c.a sible Oo wu aie aia Stoke 22,062 3,837 3,994 29,893 
SNE Ais 6:46 4rd) teak wick 84,207 12,406 9,056 105,669 
RRS Seer eae 23,346 30 4,982 28,358 
Ry ee 180,154 746 1,072 181,972 
ROSS A ee ee ee 94,471 8,685 396 103,552 
SS ace lea weeeeasad 143,728 1,867 4,017 149,612 
AE ae 92,816 642 2,138 95,596 
sa. & 5d aa arenirtiniea coe 67,029 1,495 1,971 70,495 
Er sag afore deaee ates 4 wie orkie 72,006 2,133 646 74,785 
ci ie cus ela ted sake ara 51,200 8,901 2,530 62,631 
EAE ES eae pays 111,218 9,899 3,023 124,140 
ES ig arise ies avasee.'.e 46,360 1,936 1,200 49,496 
ARE ee ere 10,880 3,807 151 14,838 
aS wateco bei k.6-6'e meen. 1,968 501 77 2,546 
DN ca Ke bt.wansaics es-6 0% 1,685 75 132 1,892 
Deiat Neca S aearke ws eal 24,611 12 1,323 25,946 


Puig WGie.6 6.0% visise ¢a'0 die j : 110 








car lines. Excluding export orders, 10,020 or 47 per 
cent were of the box or automobile type; 6,144 or 29 
per cent of the hopper type; 3,175 or 15 per cent of 
the gondola type and 1,205 or 5.7 per cent of the re- 
frigerator type. Of the refrigerator cars credited to rail- 
roads all were for Canadian roads. Of the cars ordered 
in the United States 11,138 were placed with outside 
builders and 7,561 with railroad shops. 

The largest number of freight cars ordered by any 
railroad in 1935 was 10,100 for the Pennsylvania. Other 
orders included 5,230 for the C. & O., 505 for the 
C. B. & Q., 500 for the C. N. O. & T. P., 500 for the 
Norfolk Southern, 500 for the Northern Refrigerator 
Line, Inc., and 485 for the N. & W. The Canadian 
National ordered 1,180 cars and the Canadian Pacific 
1,120 cars. These Canadian orders were made possible 
by government loans, for which reason the Canadian 
orders were much larger than for several years. In 
placing orders for box cars there appears to be a marked 
tendency to follow the A. A. R. standard design. As 
regards the design of refrigerator cars it may not be 





Table [V—Class and Number of Freight Cars Ordered in 1935 
United States and Canada 





Class Railroads Private Total Export 
SEER ere 75 Ae 75 
G—Gondola ........... 3,170 5 3,175 S 
H—Hopper ........... 6,140 4 6,144 30 
HR—Covered Hopper .... 30 12 42 ae 
R—Refrigerator ....... 600 605 1,205 - 
WEEE. athidwiec.ccodcves =F 269 269 2 
OS SE a re 8,920 me 8,920 75 
XA—Auto. Box ......... 1,100 1,100 
RS Re na ia's g ¢ @ 0 50 
TREO. ois vcceces 27 as 27 
Not classified ...... 83 30 113 
MR hand bak bles ono eROpl ee 925 21,120 110 





out of place to call attention to the fact that the 
A. A. R. Committee on Car Design are working on a 
standard design and have reported progress. In methods 
of construction there appears to be an increased use of 
the welding process. 

An indication of the trend of current thought is 
shown in the construction of a few box and hopper 
cars: in which special steels were employed in order to 





” 


reduce the tare weight and thereby increase the ratio 
of revenue load to total gross weight. At the same 
time an increased life due to decreased corrosion is 
anticipated. The exact economic evaluation of the re- 
duction in weight and the decrease in corrosion can, 
of course, be determined accurately only by extended 
service. The actual construction of such cars is, how- 
ever, significant. 


Passenger Equipment Orders 


‘Orders for passenger train cars in 1935 amounted to 
the insignificant total of 79. The largest order was 
one for 55 milk cars placed by the Erie. Other orders 
included eight coaches, four baggage and buffet, and 
four mail and express cars for the Canadian Pacific, 
two D. & R. G. W. air-conditioned diner-observation 
cars to be built at the railroad’s shops and two light- 
weight coaches for the A. T. & S. F.—one of stainless 
steel and one of Cor-Ten steel. These light-weight cars 
are to be used interchangeably with regular passenger- 





Table V—Orders for Passenger Train Cars Since 1918. 


Year Domestic Canadian Export Total 
BING cies hot sees ob awe 9 22 26 57 
od ea els cs csam loc nmreter’ 292 347 143 782 








Ee SA Tee 2,191 

oo, SIR Ae eRe ee 1,868 236 58 2,162 
RRS aie os dace sila Sietines 1,612 143 48 1,803 
ROA 51555 Akin’ wii 1,930 334 29 2,293 
DORR wididla a detcicaltn ss 4io's 2,303 122 33 2,458 
NRT eee rae irae 667 203 15 885 
BE i aewg oA, nin. 415 Sin ave oraiere 11 11 21 43 
rere eee 39 -s 39 
EES ere 6 6 
eee rents are 388 15 403 
Panola nace whee one t atte 63 16 79 





train equipment and are significant in indicating what 
the trend of future designs may be. 

In the field of motor-driven equipment the C. B. & 
Q. ordered one completely articulated train of four 
body units, driven by a 660-hp. Diesel-electric power 
plant, while the Union Pacific ordered two complete 
trains. The first units in these two trains will be 
two power cars with a total of 2,400 hp. in Diesel- 
electric plants, while the train proper will consist of 
10 cars, partially articulated. A brief description of 
these trains, which will be operated between Chicago 
and Denver, was given in the January issue of the 
Railway Mechanical Engineer. In addition, orders were 
given for six additional cars for existing motor trains— 
one of two articulated body units and the others single 
units. Nine single-unit rail motor cars were also 
ordered. Two of these—Seaboard Air Line—had 600- 
hp. Diesel-electric power plants while gasoline engines 
were specified for the others. Included among the 
single-unit cars were three light rail-buses for the Sea- 
board Air Line and two for the Norfolk Southern. 
The only export order was one for four small gasoline 
rail-motor cars to be shipped to Colombia. 

As will be noted from the list given, the rail-motor 
equipment ordered in 1935 covered a wide range—all 
the way from the single-unit rail-buses weighing 42.- 
000 Ib. and having a 180-hp. engine with no provision 
for hauling a trailer which were ordered by the Norfolk 
Southern to the 11-car trains with 2,400-hp. locomotives 
ordered by the Union Pacific. 


Equipment Condition 


The lessened demands for motive power and rolling 
stock during the past few years due to a greatly reduced 
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volume of traffic have permitted the railroads to with- 
draw much of their older, lighter or poorer equipment 
from service and to handle such traffic as was available 
with their newer and better equipment. As a conse- 
quence operating results both as to speeds and fuel 
consumption have been highly creditable. However, the 
best of the equipment which was purchased less than 
10 years ago is now in a condition where heavy ex- 
penditures for its maintenance must soon be made. 
Furthermore, it is quite generally recognized that a 
considerable portion of the locomotive and car in- 
ventories that have been withdrawn from active service 
can never again be reconditioned to be operated 
economically. Realizing this, a number of roads have 
set up definite retirement programs. “ The number of 
units of all types of locomotives and cars: is steadily 
declining. During the past six years the decline has 
averaged annually 1,877 locomotives, 1,749 passenger 





train cars and 83,310 railroad-owned freight cars. On 
Class I railroads since 1929 the total number of loco- 
motives has shown a decline of 19.4 per cent and the 
aggregate tractive capacity 13 per cent. While the 
number of unserviceable locomotives has been increasing 
it is feared that many of the locomotives reported as 
“stored serviceable” will, on account of type, size or 
design, be of but little practical value when a real 
demand for power arises. These is no disguising the 
fact that railroad motive power and rolling stock is 
getting to be not only old but some of it also too an- 
tiquated ever again to render satisfactory service. Heavy 
expenditures will have to be made not only for re- 
habilitation of such present equipment as can be eco- 
nomically repaired and returned to service but also for 
the purchase of new and modern equipment to meet the 
demands for higher speeds and better service which are 
now expected by .the general public. 


Annual Report of the 
Bureau of Locomotive Inspection 


HE twenty-fourth annual report of A. G. Pack, chief 
inspector, Bureau of Locomotive Inspection, to the 
Interstate Commerce Commission shows that the record 
of improvement in the condition of steam locomotives 
and the death and accidents resulting therefrom which 
began in 1923 was continued steadily until 1932. Since 
that time there has been a steadily increasing number 
of accidents and each year more locomotives have been 
found to be defective. 

The total number of steam locomotives inspected by 
the Bureau during the past fiscal year was 94,151, of 
which 11,071 or 12 per cent, were defective. This com- 
pared with 10,713 defective locomotives in the year 
ended June 30, 1934, 8,338 in 1933, and 7,724 in 1932. 
The number of locomotives ordered out of service in- 
creased to 921 against a low of 527 in 1932, while the 
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Driving-wheel tire broken as a result of building up the 
flange by fusion welding 
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Twenty-fourth annual report 
again shows an increase in ac- 
cidents and number of locomo- 
tives found defective 


total number of defects found was 44,491 against 27,832 
in 1932, 32,733 in 1933, and 43,271 in 1934. The num- 
ber of accidents due to defective locomotives showed an 
increase, while the number of persons killed rose to 
29 against only 7 the year before. - 
During the year 12 per cent of the steam locomotives 
inspected were found with defects or errors in inspection 
that should have been corrected before the locomotives 
were put into use as compared with only 8 per cent in 
the year ended June 30, 1932. There was an increase 
of 22 per cent in the number of locomotives ordered 
withheld from service because of defects that rendered 
them immediately unsafe as compared with the previous 
year, and an increase of 2.8 per cent in the total number 
of defects found. A comparison of the number of de- 
fects found over a six-year period is shown in one of the 
tables, from which it will be noted that the increase in 





Condition of Locomotives, fvund by Inspection, in 
Relation to Accidents and Casualties 


Per cent of Number 
Fiscal locomotives of Number Number 
year inspected locomotives Number of of 
ended found ordered out of persons rsons 
June 30 defective of service accidents - killed injured 






ee ee eee wee 


ee 


eee ewww eee 


eee ee eeene 


seen eee eee 


ee 

















the number of defects is represented largely by items 
that require heavy repairs to restore the deferred main- 
tenance. 


Boiler Explosions or Crown-Sheet Failures 


Boiler explosions or crown-sheet failures continue to 
be the most prolific source of fatal accidents. There 
was an increase of four accidents, an increase of 17 in 
the number of persons killed, and of 39 in the number 
injured from this cause, as compared with the previous 
year. Compared with the fiscal year ended June 30, 
1912—the first year the Boiler Inspection Act was 
operative—there has been, however, a marked improve- 
ment in conditions. 


Extension of Time for Removal of Flues 


A total of 1,401 applications were filed for extensions 
of time for removal of flues, as provided in Rule 10. 
Investigations disclosed that in 84 of these cases the 
condition of the locomotive was such that an extension 
could not be granted. One hundred twenty-nine were 
in such condition that full extensions requested could 
not be authorized, but extensions for shorter periods 
were allowed. Extensions were granted in 141 cases 
after defects disclosed by investigations were repaired. 
Twenty applications were canceled for various reasons. 
Applications totaling 1,027 were granted for the full 
period requested. 


Other Types of Locomotives 

Inspection made of locomotives other than steam 
showed the same trend of increasing defects and a 
greater number of accidents. Compared with the pre- 
vious year the number of locomotives found defective 
increased from 69 to 146, and the number of defects 
from 158 to 447. There were eight persons injured 
due to defects against only one in 1934. No deaths due 
to defective equipment have occurred in the past four 
years. 


Specification Cards and Reports 

Under Rule 54 for Inspection and Testing of Steam 
Locomotives 209 specification cards and 3,185 alteration 
reports were filed, checked and analyzed. These re- 
ports are necessary in order to determine whether or 
not the boilers represented were so constructed or re- 
paired as to render safe and proper service and whether 
the stresses were within the allowed limits. Corrective 
measures were taken with respect to numerous discrep- 
ancies found. Under Rules 328 and 329 for Inspection 
and Testing of Locomotives Other than Steam 308 
specifications and 29 alteration reports were filed for 
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Front end of main rod that failed due to application of 
bronze by fusion welding to take up lateral wear 
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locomotive units and 92 specifications and 62 alteration 
reports for boilers mounted on locomotives other than 
steam. These were checked and analyzed and corrective 
measures taken with respect to discrepancies found. No 
formal appeal by any carrier was taken from the deci- 
sions of any inspector during the year. 





Number of Steam Locomotives Reported, Inspected, Found 
Defective, and Ordered from Service 


> ive, i iv Year ended June 30— 
Parts defective, inoperative e J 


or missing or in violation -—— 
a rules 1935 1934 1933 1932 1931 

. Air compressors 660 474 417 
Arch tubes . 127 54 
Ash pans & mechanism 87 69 
Axles 0 13 
Blow-off cocks 144 
Boiler checks 214 
Boiler shell 3 220 
Brake equipment 2,449 6 1,645 
. Cabs, cab windows and 
curtains 1,273 851 
. Cab aprons and decks 368 343 3 262 
. Cab cards 142 162 
. Coupling and uncoup- 

ling devices . 73 85 
. Crossheads, guides, pis- 

tons, and piston rods.. 763 

Crown bolts 75 77 50 
. Cylinders, saddles, 

steam chests 841 
. Cylinder cocks and rig- in 


ing 
: = and dome caps. 45 
. Draft gear .. 325 
. Draw gear 371 
. Driving boxes, shoes, 

wedges, pedestals, and 

braces 2 821 
. Firebox sheets 3 235 

Flues < 120 
. Frames, tailpieces, and 

braces, locomotive .... 1, 611 
. Frames, tender 86 
. Gages and gage fittings, 

air 156 
. Gages and gage fittings, 

steam : 214 
. Gage cocks 330 
. Grate shakers and fire 

doors 394 288 
. Handholds 464 7 5 382 
. Injectors, inoperative. . 39 31 
. Injectors and _  connec- 

IRA ee eer ise: 28D oa 1,168 
. Inspections and _ tests 

not made as required.. 8,344 
. Lateral motion 389 
. Lights, cab and classi- 

fication 
. Lights, headlights .... 

Lubricators and shields 
. Mud rings 
. Packing nuts 
. Packing, piston rod 
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. Pilot and pilot beams. . 

. Plugs and studs 

. Reversing gear 

. Rods, main and 
crank pins, and collars 

. Safety valves 

. Sanders 

. Springs and spring 
rigging 

. Squirt hose 

. Stay bolts 

. Stay bolts, broken 

. Steam pipes 

. Steam valves 

. Steps 

. Tanks and tank valves 

. Telltale holes 

. Throttles and _ throttle 
rigging 

. Trucks, 
trailing 

. Trucks, tender 

8. Valve motion 

. Washout plugs 

. Train-control equinment 

. Water 
and shi 907 

. Wheels 734 

. Miscellaneous — signal 
appliances, badge plates, 
brakes (hand) g 572 





Total number of de- 
43,271 32,733 27,832 36.968 60.292 


Locomotives reported 56,971 59,110 61.947 
Locomotives inspected ... 4 87,658 96,924 101,224 100.794 
Locomotives defective ....11, 8,388 7,724 10,277 16.300 
Percentage of inspected 

found defective 12 10 8 10 16 
Locomotives ordered out of 

service 921 544 527 688 1,200 
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a e a 1 | 
: | Turbine Locomotive Built by 
| don, Midland & Scottish 
- | London, Midian ecottis 
d ; 
Hi HE London, Midland & Scottish Railway has re- Non-condensing turbine loco- 
-" : cently completed at its Crewe Works a turbine ti “ff, ie the @ t 
. } locomotive, No. 6202, built for test purposes. This loco- motive differs in € tewes 
A } motive, which is of the Pacific type, is fitted with a non- particulars from other 4-6-2 
12 } condensing turbine of the Ljungstrom-Lysholm type, the - 
™ } turbine and the reduction gearing being designed and standard type locomotives 
19 } supplied by the Metropolitan Vickers Electrical Com- 
2 » pany, Ltd. In reality two turbines are employed, an 
: » ahead turbine located on the left-hand side in the place 
26 usually occupied by the reciprocating-engine cylinder and _ 
22 steam chest and a reverse turbine located on the right- in the 16 superheater elements. These locomotives were 
. hand side. The ahead turbine has six nozzles, two Cur- designed to handle trains weighing from 500 to 560 tons 
95 tis stages and several expansion stages. It is perma- (2,000 lb.) between London and Glasgow and permit 
11 ) nently connected to the triple-reduction gear located be- a reduction in the running time of trains already noted 
ne f tween the frames underneath the smokebox. The re- for their high speeds. 
54 | duction gear is coupled to the leading pair of driving These locomotives have submitted to many tests. 
03 wheels by means of a quill drive of a general design As an example of their performance a test run made on 
similar to that used on some electric locomotives. This June 27, 1935, may be cited. The train hauled, con- 
59 turbine develops over 2,000 hp. at full admission. The sisting of 14 passenger cars and a dynamometer car, 
+ reverse turbine, which is smaller, has three nozzles and weighed 508 tons light. or 532 tons including an allow- 
" two Curtis stages. When the locomotive is running ance for passengers. The run from Liverpool to London 
37 ahead the reverse turbine is disconnected. (Euston), a distance of 193.7 miles, was made in 3 hr. 
, i - . , 20 min., including two stops at Crewe and Willesden, a 
90 ’ s s ’ 
me _ Simaliar Conventional Lasemasives total of five minutes. The run of 152.7 miles from Crewe 
33 Until recently the L.M.S. has employed 4-6-0 type to Willesden was made in 129% min., including a num- 
sae locomotives in handling its heavy passenger traffic. In ber of slow-downs. This was at an average speed of 
565 1933, however, a design was worked out for a 4-6-2 type 70.7 m.p.h. and a maximum speed of 86.6 m.p.h. Fol- 
- locomotive and two engines—Princess Royal, No. 6200, lowing the Liverpool-London run a dynamometer car 
275 and Princess Rose, No. 6201, were built and placed in test run was made from Crewe to Glasgow and return, 
156 service. These locomotives had four single-expansion a total distance of 486.6 miles. The train consisted of 
we cylinders, 16% in. by 28 in., 78-in. drivers, 250 Ib. boiler 20 cars and weighed 516 tons, exclusive of the passen- 
119 pressure, 40,300 Ib. rated tractive force, and weighed gers and luggage carried. On this section of the road 
312 234,000 lb. in working order, exclusive of tender. The there are a number of long grades ranging from 1 to 1.4 
we boilers had 2,713 sq. ft. evaporative heating surface, of per cent. The average records for the Crewe-Glasgow 
which 190 sq. ft. was in the firebox and 2,523 sq. ft. in runs gave a coal consumption of 52.6 lb. per mile and 
oe the tubes and flues. To this should be added 370 sq. ft., 47.1 U.S. gallons of water per mile. The coal consump- 
fs 3 
488 
116 
804 
311 
313 
395 
098 
730 
399 
021 
426 
183 
175 
141 
531 
827 
283 
48 
501 
025 
691 
.292 
.947 
1.794 
300 - 
16 Left hand side of L.M.S. non-condensing turbine locomotive—Control mechanism and piping are concealed by the 
200 housing above the running board 
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tion per drawbar horsepower-hour was 2.88 lb. These 
rates are equivalent to 102 lb. of coal per 1,000 g.t.m. of 
train and an evaporation rate of 7.43 lb. of water per 
pound of coal. 


Boiler Design Modified 


After the highly satisfactory performance of the first 
two Pacific type locomotives built in 1933 orders were 
given for the construction of ten additional locomotives 
in 1935, which carry numbers 6203 to 6212, inclusive. 
The modifications made in the design at this time were 
slight, aside from certain changes in the boiler. A com- 
bustion chamber 43% in. long was added which in- 
creased the firebox heating surface from 190 to 217 
sq. ft. Instead of 170 tubes 2% in. in diameter and 20 
ft. 9 in. long employed in the original boiler design, 
the number was reduced to 112 tubes, 19 ft. 3 in. long. 
The original boiler had, in addition, 16 flues, 5% in. in 
diameter, while the new boilers have 32 flues of the same 
diameter. These changes reduced the tube and flue 


heating surface from 2,523 sq. ft. to 2,097 sq. ft. The 
superheater elements, which have an outside diameter of 
1% in., provided 370 sq. ft. heating surface in the origi- 
nal design and 653 sq. ft. in the revised design. The first 
two boilers were designed to furnish steam at 550 deg. 
F. temperature, and the later boilers at 750 deg. F., the 
temperature of saturated steam at 250 lb. boiler pressure 


















































General arrangement of turbines and reduction gear show- 
ing method of driving the leading axle 
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Elevation of the London, Midland & Scottish turbo-locomotive 






being 406 deg. F. From the changes described it will be 
noted that the volume of the firebox has been increased 
which should improve combustion and that the super- 
heating capacity has been raised appreciably. 

The boilers are of the Belpaire design, which is quite 
widely used in Great Britain, and the fireboxes are of 
copper. The firebox sheets are 5@ in. thick and the 
back flue sheet 1 in. thick. The foundation or mud 
ring is level at the back and then slopes downward at 
the front. On the inside the firebox is 9134 in. long, 
being 6634 in. wide at the back and increasing to a 
width of 765% in. at the front. The grate area provided 
is 45 sq. ft. 


The distance from the bottom of the mud ring to the 
center line of the boiler is 8234 in. at the front and 15 in. 
from center line to the crown sheet. At the back end the 
distance from the bottom of the mud ring to the center 
line is 747% in. and from the center line to the crown 
sheet the distance is 11% in. 


The barrel and firebox wrapper sheets are of 2 per 
cent nickel steel. Welding, in addition to riveting, is 
employed on the seams of the wrapper sheet and along 
the longitudinal barrel seams for a distance of 12 in. 
from each end. Circumferencial barrel seams are welded 
at the bottom for a distance of 2 ft. on each side of the 
center line. Welding is also used around the corners of 
the mud ring and at several other points. Monel metal 
stays, 7 in. in diameter, 11 threads, are employed on 
the two outer side rows and on the top six rows and 
also in the curved portion of the throat. On the back 
head the top three rows are of copper, 7% in. diameter. 
11 threads, and the balance are of mild steel, 54 in. 
diameter, 11 threads. 


The boiler is fed by means of an exhaust-steam injec- 
tor located on the fireman’s side. This injector uses 
exhaust steam from the ahead turbine and discharges 
through a feedwater heater also supplied with exhaust 
steam from the ahead turbine. A live steam injector 
is provided on the other side of the locomotive. 

The height of the stack above the top of the rail is 
only 13 ft. 3 in. and the width of the engine overall is 
9 ft. The space permitted over the crown sheet is 2 ft. 
No steam dome is provided. The steam pipe is of the 
collector and dryer type, with inlet at the highest point 
above the back tube sheet. The throttle is incorporated 
in the superheater header. 


The boiler used on the turbine locomotive, No. 6202, 
is the same as the later design employed on the ten con- 
ventional locomotives built in 1935. In running gear and 
in all other details possible the turbine locomotive is 
the same as on the others of the group so that compara- 
tive values may be obtained in service. The leading 
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dimensions, weights and proportions of both types of 
locomotives are given in an accompanying table. 


Turbines and Reduction Gear 


The turbines are bolted to the outside of the plate 
frames at the front end, the ahead turbine on the left- 
hand side and the back-up turbine on the right-hand 
side. The turbine spindles are at right angles to the 
track or parallel to the locomotive driving axles. The 
ahead turbine is flexibly coupled to the high-speed pinion 
of the triple-reduction gear. The gear mechanism, which 
is of the double-helical type and enclosed in a fabricated 
gear case, is suspended from three supports on the en- 
gine frame, one at the front end and two at the rear. 
Provision is made in the first and second pinions for 
slight flexibility in order to equalize the pressure along 
the gear teeth. 

In order to care for the vertical movements of the 




































































similar to ordinary practice. Its passage from the steam 
chests to the various turbine nozzles is controlled by 
regulating valves operated from the control box on the 
left-hand side of the cab immediately in front of the 
engineman. The control mechanism itself is quite simple. 
There is a small horizontal panel with six numbered 
steps for operating the admission valves to the nozzles 
of the ahead turbine and three for the reverse turbine. 
There is also a clutch lever for connecting the reverse 
turbine, this being so interlocked that it cannot be moved 
except when the locomotive is standing still. To reverse, 
steam is first shut off and the engine brought to a stop 
by the brake. After this has been done the reverse tur- 
bine may be connected by means of a steam-operated 
clutch and steam then admitted to this turbine. When the 
locomotive is backing up, the ahead turbine revolves 
backwards. Both turbines exhaust to the atmosphere 
through double variable nozzles and a twin stack. A 
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Smokebox of the L.M.S. turbo-locomotive with double, variable exhaust nozzle 


driving axle relative to the frame, the final drive from 
the low-speed gear to the leading driving axle is made 
highly flexible. Referring to one of the drawings, it will 
be noted that the low-speed gear encircles the driving 
axle and is coupled to it by a series of floating links. The 
gear has two opposite internal lugs to which links are 
attached. The free ends of these two links are connected 
to a large floating link which surrounds the axle. This 
floating link in turn is connected by two other links to 
arms which are a part of the driving axle shaft. The 
reverse turbine is provided with an additional single- 
reduction gear which is connected to the high-speed pin- 
ion of the main gear previously described by a mechanical 
clutch operated from the locomotive cab. 

Steam from the superheater header, after passing 
through the main throttle valve, which is always kept 


- open while the locomotive is in operation, is led to steam 


chests on the right- and left-hand sides in a manner 
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back pressure as low as 2 lb. per sq. in. is anticipated. 

All bearings on the turbines and the reduction gear, as 
well as the gear teeth, are mechanically lubricated, the 
oil being pumped from a well in the bottom of the re- 
duction gear casing by a submerged pump. This is sup- 
plemented by a secondary steam-driven pump located 
outside and ahead of the gearing. This pump also pro- 
vides means for circulating the oil through the cooler 
and may be operated while the locomotive is standing. 
The radiator for cooling the oil is located on the front 
deck ahead of and beneath the smokebox and is clearly 
shown in the front-end view of the locomotive. 


Running Gear and Tender 


The running gear is of the 4-6-2 type with 78-in. 
rod-connected driving wheels. The weight of the loco- 
motive is 241,900 Ib., of which 158,250 lb. is on the 
drivers, 43,000 lb. on the front truck, and 40,650 Ib. on 
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the trailing truck. Timken roller bearings are used on 
the journals of all driving axles, leading and trailing- 
truck axles, and also on the tender axles. 

The frames are of high-tensile steel plates, 114 in. 
thick. The load on the driving wheels is carried by 
underhung semi-elliptic springs. Each spring is inde- 
pendent ; no equalized spring rigging such as is universal 
in American practice-is provided. The spring plates are 
of silico-manganese steel. An easy spring movement is 
obtained by the introduction of auxiliary dampening 
springs between the frame brackets and the spring hang- 





Dimensions, Weights and Proportions of L. M.S. 
Pacific Type Locomotives 





Four cylinder Turbine 

EI LEE PRAT TS ET L.M.S. L.M.S. 
Es ik a doce: ehi00 4-6-2 4-6-2 
Road numbers ... 6203-6212 6202 
Ce ee 1935 1935 
ee Passenger Passenger 
Height of stack .. ig 36 3 in. 13 ft. 3 in. 
Width overall 6... cccsccceces 9 ft, O in. 9 ft. O in. 
Cylinders, diameter and stroke. 4 16% in. by 28 in. Turbine 
WAN BORS, TYPE... 2 ee cccces Walschaert = ss. svecee 
Valves, piston type, size...... mae Wee 

Maximum travel .......... FS Dea) og “oa 
Weights in working order, lb.: 

Se Tere 234,080 241,900 

2 eee eee 151,200 158,250 

ee SS: 47,040 43,000 

On trailing truck........... 35,840 40,650 

EE lS asl ci a on :Xe, 90-00 122,400 122,400 
Wheel bases: 

ND osteo dials) cial acne. Xe 15 it... 3° im. 15 St. .3-im 

pe eee re 37%. 9 in. 37 it 9 in. 

Total engine and tender..... 63 ft. 10 in. 63 ft. 10 in. 
Length over buffers ......... 74 ft. 4% in. 74 ft. 4% in. 
Wheels, diameter outside tires: 

OS eee 78 in. 78 in. 

re 36 in. 36 in. 

Ce. a ae 45 in. 45 in. 
Boiler: 

Seka Or Belpaire selpaire 
Steam pressure ............ 250 Ib 2 , 
Diameter, first ring, outside. 6854 in. 6856 in. 
Diameter at back tube sheet. 75 in. 75 in. 
Papen. IOMMER 00. 6c cceccs 9134 in. 9134 in. 
Firebox, width ............ 73 in. to 66% in. 73 in. to 661% in. 
Height mud ring to crown 

ONE TN sigh i iss 55.0 62% in. 62% in. 
Height mud ring to crown 

Se ee a te ee 82 in. 82 in. 
Combustion chamber length. . 43% in. 43% in. 
Tubes, number and diameter. 170 — 2% in. 170 — 2% in. 
Flues, number and diameter. 16 — 5% in. 16 — 5% in. 
Length over tube sheets..... 9 2. 3 in. 19 ft. 3 in. 
ee eee 45 sq. ft. 45 sq. ft. 

Heating surfaces. sq. ft.: 
Firebox and comb. chamber. 217 217 
Tubes and flues............ 2,097 2,097 
Total evaporative .......... 2,314 2,314 
Superheating .............. 653 653 
Comb. evaporative and super- 
MUMS eae ilo asain natece>e 2,967 2,967 
Exhaust steam injector ..... Yes Yes 
Tender: ; 
I epee acca 94 aise alee ° 6-wheel 6-wheel 
Water capacity ............ 4,800 U. S. gal. 4,800 U. S. gal. 
Fuel capacity (2,000 Ib. tons) 10 tons 10 tons 
ND So koa ko s.cec oe 15 ft. O in, 15 ft. 0 in. 
General data estimated: 
Rated ‘tractive force, 85 per 

 eeenglilage sie ania: ae Bakes 
Cylinder horsepower (Cole). eee) | ahaees 
Potential horsepower (Cook) he Been 
Speed at 1,000 ft. piston 

0 SRR are ae ete) Coat yeas 
Piston speed at 10 m.p.h.... aa a Re 

Weight proportions: 
Weight on drivers -- total 

weignt engine, per cent... 64.6 65.4 
Weight on drivers + tractive 

ea A aa OES Serene ete See 
Total weighf engine -- comb. 
wiOGt. Wapface: ........... 78.9 81.5 

Boiler proportions: 
Tractive force -- comb. heat. 

WO go ot 4k sb «-< a a ee ee 
Tractive force x dia. drivers 

comb. heat. surface...... eee | Yee os wep est 
Firebox heat. surface, per 

cent comb. heat. surface. . 7.3 7.3 
Tube-flue heat. surface, per 

cent comb. heat. surface. . 70.7 70.7 
Superheat surface, per cent 

comb. heat. surface ...... 22.0 22.0 
Firebox heat. surface ~ grate 

ES ote Bk elec Ea. 6 Gable 5. 6.9/0 0 4.82 4.82 
Tube-flue heat. surface 

ae Stee kg 46.60 46.60 
Superheat. surface + grate 

SEVIS Segre Rain 14.51 14.51 
Comb. heat. surface -+ grate 

TER ns cccecsercccccves 65.93 65.93 
Potential horsepower -+ grate 

_ OR re 42.35 42.35 
Comb. heat. surface + po- 


tential horsepower ....... 1.55 1.55 
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ers. These dampeners consist of alternate layers of thin 
steel plate and rubber. 

The tender, which is of the six-wheel type quite gen- 
erally used on British locomotives, weighs 122,400 Ib. 
loaded and has a capacity for 4,800 U.S. gallons of water 
and ten tons of coal. It is fitted with a water pick-up. 


Smokebox Arrangement 


The smokebox on the locomotive has several unusually 
interesting features. The substitution of a turbine for 
a reciprocating steam engine necessitated a number of 
changes, as might be anticipated in view of the fact that 
the turbine exhaust is practically a steady blow and that 
the anticipated exhaust pressure is only two pounds. A 





Front view showing oil-cooling radiator below the 
smokebox 


double exhaust pipe and smokestack was adopted. This 
permitted the exhaust pipes from several of the auxili- 
aries to be carried up in the space between the two parts 
of the stack. The combination of the two stacks in a 
single casting has been well worked out and does not 
detract from the appearance of the locomotive. In order 
to assure the desired draft regardless of the number of 
nozzles opened to the turbine a variable type of exhaust 
nozzle is employed. As will be noted from the drawing 
the design used provides a central conical plug which 
is raised and lowered automatically as the amount of ex- 
haust steam is increased or decreased. Straight petti- 
coat pipes, 11 in. inside diameter, are employed. The 
inside diameter of the stacks at the point of choke is 
1434 in. 

The operation of the turbines non-condensing has 
made it possible to greatly simplify the design as com- 
pared with that required for a condensing turbine loco- 
motive. The method of controlling the turbine by several 
nozzles provides a wide range of flexibility and should 
assure a high economy. 
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Driven to Golf 


[The recent discussion in our pages of the hardships 
under which many enginehouse foremen have to work 
has brought all sorts of comments and letters to the 
editor’s desk. The saddest and most pathetic of all these 
is realistically expressed in the following communication 
from an enginehouse foreman, who is dismayed as he 
faces the problem of what to do with the leisure time 
that he will be compelled to utilize under changed con- 
ditions.—Editor. | 


Three shifts for enginehouse foremen is something 
that should be viewed from every angle. For a starter, 
we “view with alarm” the paragraph on page 386 of 
the September, 1935, Railway Mechanical Engineer. 
Being very conservative, in the full sense of the word, 
we venture the opinion that the time is hardly ripe for 
three shifts. The thing will have to be worked out 
gradually, because, as we see it, the venture is fraught 
with perils galore. 

Likely as not the enginehouse foreman going home 
at 3:00 p. m. under the new arrangement would be met 
and bitten by the family watch dog. He would no sooner 
get inside the door ’ere the neighborhood busybody 
would come visiting to inquire if the head of the house 
had come home sick, or just what was going on that 
would cause a man who had worked 12 hours a day over 
a period of years to “knock off” and come home in the 
middle of the afternoon—all of which would have to be 
explained more than once. 

With all this newly acquired leisure “the bull of the 
woods” would undoubtedly be prevailed upon by his 
well meaning friends to take up golf. Not much of a 
strain is required upon the imagination to picture what 
a spectacle he would present in his golf togs—gaunt 
and stooped with knotty joints and bony legs, and one 
of those caps common to golfers pulled low on his brow, 
he ambles forth with the peculiar gait acquired by 20-odd 
years traveling about the circular course of a roundhouse 
in the necessary performance of his duties, and herein- 
after referred to as “following up the work”. 

If he fares no better at golf than your correspondent 
at making hooks and slices and retrieving lost. balls out 
in the “rough”, it will bring forth a brand of language 
that will wither the grass in his wake. 

Almost every one will agree that enginehouse fore- 
men are not (collectively) an ungrateful lot and neces- 
sity requires that our newly made golfer make some iron 
shots. We vision him spitting out the turf that flew 
into his mouth, and you will probably hear him remark, 
“Thank goodness, they don’t pasture cows on this grass.” 

Beginner’s luck doesn’t cut much of a figure with 
golfers, and our enginehouse foreman gone golfer would 
probably venture some opinions about the balls being 
out of counterbalance, thus causing those unusual curves. 
The clubs also will be under suspicion as to hidden 
defects that would cause or contribute to poor shots, 
and it is a dead ball that goes only 90 yards on the drive 
off, instead of the intended 275, etc. 

About nine holes of this, with old Sol right out in 
front, isn’t doing his neck any good, and evening will 
find him trying to reduce the burning on his back and 
soothe his aching joints as he lies back in his favorite 
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Enginehouse Foreman 


Sad condition of affairs with 
too much leisure staring him 
in the face 


chair with the old “hay burner” pipe and house slippered 
feet. 

Domestic tranquility will prevail until Junior makes 
that great breach of etiquette, innocently inquiring, 
“How do you like golf, Pa?” 

Go easy, boys, on this eight-hour day for the engine- 
house foreman. It might get to be a national issue and 
get into the Supreme Court for a decision. That court 
might hand down a verdict, or just an opinion maybe, 
which when boiled down to ordinary talk would mean 
something about like, “It is hard to teach an old dog 
new tricks.” 

As I stated at the beginning, I’m a conservative and 
the best definition of a conservative that I have heard 
for some time was in one of the addresses at a purchas- 
ing agents’ and stores meeting, wherein the speaker 
stated a conservative is one who is “not the last to dis- 
card the old nor the first to take up the new.” With 
this thought in mind may I respectfully suggest that 
those contemplating the ““New Deal” for enginehouse 
foremen, buy their golf togs, etc., on 30 days’ trial, or 
30 days “come and get ’em”. 





























ENTH CENTURY 
"GOLD MINE LORRY" WAS 
STILLIN SERVICE AT THE HUNGARIAN MINES 
IN 1890. LORRY, WHEELS AND RAILS MADE ' 
FROM WOOD/sertin TRANSPORT MUSEUM, | 

















For explanation see page 88. 











Fusible Drop Plugs 
On Southern Pacific’ 


HE use of fusible plugs in the crown sheets of loco- 

motive boilers goes back to an early date and at one 
time the practice was quite general. In the most common 
form the plug consisted of a shell with a central hole 
about % in. in diameter which was filled with a com- 
position of lead, tin and other metals, having a low 
melting point. Due to changes which took place in the 
soft metal after long exposure to heat and due to the 
formation of scale on top of the plugs, they often failed 
to function when low water permitted the crown sheet 
to be subjected to a higher than normal temperature. 
As a consequence railroads generally lost confidence in 
them and but few roads continued to apply them. 

Believing that the theory of the fire-actuated fusible 
plug was sound in principle, the Southern Pacific carried 
on a research to develop, if possible, a plug of satisfac- 
tory design. As a result of the investigation and experi- 
ments a design was adopted in 1915 in which the plug 
was provided with a central steel button % in. in 
diameter held in place by fusible metal in a hole .002 in. 
larger than the button. 

In the latter part of 1931 further improvement in the 
design and manufacture of this drop plug was made with 
a view to obtaining the objective that, when the plugs 
fused, the fire would be so interfered with that it would 
be difficult and perhaps impossible, for anyone to con- 
tinue to manipulate any device that would continue the 
operation of the locomotive under such conditions. The 
drop plug thus designed and perfected is shown in one 
of the illustrations. 

In general “appearance the plug is similar to the 
original design, but particular attention is invited to the 
dimensions governing the application of the button. Dur- 
ing the period when the new plug was being developed, 
the conclusion was reached that the diameter of the 
button should be enlarged from % in. to ¥% in. This 
change increased the area of the opening 56 per cent. 
The reason for doing this was to increase the load on the 
button at a given boiler pressure, so that the button 





* Abstracted from a special report by O. H. Kurfinke, boiler engineer, 
Southern Pacific, to the Master Boiler Makers’ Association, at the meeting 
held September 18, 1935. Full report and discussion are given in the 
Boiler Maker and Plate Fabricator, October, 1935. 
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Drop plug for crown sheets of S. P. locomotives 
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Location of drop plugs in large crown sheet 


would drop out of the plug in the event the boiler was 
fired up without sufficient water over the crownsheet 
and full boiler pressure had not yet been reached. 

A further advantage of the 5¢-in. diameter opening 
in the plug is that much more steam will be admitted to 
the firebox when the plugs fuse. Experience with the 
¥g-in. opening has shown it to be of ample size, for in 
cases of low water it has been found that the sheet in 
the vicinity of the plug location is not discolored and 
bears no evidence of having become overheated. 

It was also considered necessary to increase the thick- 
ness of fusible metal between the button and the plug 
body. The original plug had 0.001 in. thickness of ‘fusible 
metal. The reason for this increase was that oxidation 
has a deteriorating effect on the fusible metal and the 
more rapidly the fusible metal is heated and cooled down 
the more rapid becomes the process of oxidation. 

As these drop plugs fuse due to a rise in temperature 
through the plug body, the larger the button diameter 
(of course within certain limitations) the more rapidly 
the plug will function under the same boiler pressure. 
For instance, when the heat gradually increases the 
fusible metal will begin to soften and, when it reaches 
a certain degree of softness, the pressure on the button 
will force it out of the plug body. Where a boiler is 
fired up without sufficient water and pressure in the 
boiler is very low, the thickness of fusible metal is such 
that it will melt to a liquid state and, in so doing, the 
button will fall out at the first indication of a load upon 
it. As the pressure gradually increases and the plugs 
fuse in multiple, the hazard of accident is less likely, 
since the higher the pressure becomes the greater also 
becomes the volume of escaping steam. Within a short 
time the disturbance thus created will direct the atten- 
tion to the fact that something is wrong. 

From the foregoing one can easily visualize the effec- 
tiveness of the button-equipped drop plug compared with 
the solid alloy-metal fusible plug and the improvement in 
the design of the drop plug as compared with the 
original design. 

Our experience satisfies us that our locomotive boilers 
have increased in size beyond the capacity of one or two 
plugs, as we have had cases where these large boilers 
can continue to be fired and the engine- worked against 
the blowing of two drop plugs. 

To overcome this it was necessary to equip large 
fireboxes with an increased number of drop plugs to 
obtain an effect similar to that of the sprinkler systems 
so successfully used in large buildings, which release a 
spray of water automatically in case of fire. Such an 
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application of drop plugs is termed a multiple applica- 
tion. The second illustration shows a plan view of the 
crownsheet of a locomotive firebox with combustion 
chamber having 513 sq. ft. of heating surface and a 
grate area of 139 sq. ft. The number of drop plugs— 
viz., six—is based on the application of one plug at the 
highest point of the crownsheet between the first and 
second rows of stays and one additional plug for each 
400 sq. in. of gas area of the flues, so located that the 
main group or the majority of these plugs are in the 
crownsheet directly over the hottest portion of the 
firebox. 


C. & ©. 4-3-4 Locomotive 
(Continued from page 48) 


and down to the bottom of the mud ring on the other 
side, the throat seam to the third sheet course is com- 
pletely seal welded, the longitudinal boiler seams are seal 
welded at each end for a distance of 12 in., and the 
outside butt-strap on the third course longitudinal seam 
is seal welded in the stayed zone of the combustion 
chamber. In addition, the combustion tubes are seal 
welded on the fire side, all tubes and flues are welded at 
the firebox end and the staybolt MK caps and UW 
sleeves are welded. 

The cylinders are 27% in. in diameter by 30 in. stroke. 
With 250 lb. boiler pressure and 72-in. drivers a rated 
tractive force of 66,960 lb. on an 85 per cent basis is 
thus provided. A Franklin type C-2 long cutoff booster 
with slip control and check valves is applied to the trail- 
ing truck. This adds 14,075 lb. to the tractive force, 
bringing the total for the main engines and the booster 
up to 81,035 lb. The exhaust from the booster is piped 
to an integral passage cast in the front side of the smoke 
stack. 

The two cylinders, spaced on 9114-in. centers, are 
annealed carbon-steel castings of the half-saddle type 
with 14-in. piston valves having a maximum travel of 
7%4 in. The steam lap is 1%@ in., the exhaust clearance 
*4¢ in., and the lead 4% in. Steam and exhaust passages 
are direct and of large area to reduce the-losses due to 
drop in steam pressure and back-pressure resistance. Flex- 
tite steam pipe casings are provided. The back cylinder 
heads are separate castings. Conventional bolting of the 
cylinder castings is supplemented by electric welding at 
the saddle splice joint and at the frame fits. The valves 
are operated by Walschaert gear under control of an 
Alco type E reverse gear. The crossheads and guides 
are of the multiple-bearing type. 

The frames are of the bar type, each a separate an- 
nealed carbon-steel casting and joined together by the 
conventional type of transverse cast-steel bracing, with 
a cast-steel deck plate at the front and a steel cradle 
casting under the firebox. The pilot is of the cast-steel 
type and provided with a pocket into which the front 
coupler may be dropped when not in use. 

The first, third and fourth driving axles have 11%-in. 
by 13-in. journals on the left side and 12-in. by 13-in. 
journals on the right side. The second, which is the 
main driving axle, has 12%-in. by 13-in. journals on the 
left side and 13-in. by 13-in. journals on the right side. 
This difference of % in. in right- and left-hand journals 
on the same axle is in accordance with the general prac- 
tice on the C. & O. and permits of shifting crown brasses 
from one side to the other as wear takes place. This 
same practice is also applied to crank pins. All axles, 
crank pins and rods are open-hearth carbon steel forg- 
ings, normalized and annealed. The Alco lateral cush- 
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ioning device is applied to the front driving boxes. The — 
locomotives are fitted with tandem main rods operating 
on the crank pins of the second and third pairs of wheels. 
This design of side rods requires no knuckle pins. 

All axle journals, crank pins and guides have been 
provided with ample bearing areas so that all bearing 
pressures on these locomotives and tenders are excep- 
tionally low. 

The four-wheel leading truck is of the General Steel 
Castings constant-resistance rocker type, with inside 
journal boxes. The four-wheel trailer truck is of the 
Delta type. 

Force-feed lubricators furnish oil to the guides, the 
steam chests and cylinders, the engine truck boxes, the 
air pumps and the hot-water feedwater pump. The me- 
chanical lubricators on three of the locomotives are the 
Detroit 32-B type, and on two, the Nathan 24-pint, 16- 
feed type. A three feed, three-pint hydrostatic lubricator 
is provided for the booster and the stoker engine. 

The locomotives are provided with New York No. 
6-ET brake equipment, including two 8%4-in. cross-com- 
pound air compressors, mounted on the front deck on 
brackets extending under the front end of the smokebox. 
They are equipped with the Union Switch & Signal 
Company’s intermittent induction type train control. 

The rectangular water bottom tender has a capacity 
for 25 tons of coal and 22,000 U. S. gallons of water. 
It is carried on two Buckeye type, six-wheel trucks and 
has a loaded weight of 381,700 lb. The stoker engine is 
housed in the left side of the tender in a compartment 
set in the front water leg. The Franklin Unit Safety 
drawbar and the type A-1 Radial Buffer are provided 
between the engine and tender. Simplex brakes are 
applied to the trucks. 


Flanged Staybolt 
Holes on C. & O.* 


HE Chesapeake & Ohio is experimenting with 

flanged staybolt holes for firebox sheets which it is 
anticipated will add flexibility and reduce the danger of 
cracks starting from such holes. Two locomotives have 
thus far been equipped. Both have completed one-half 
of this mileage cycle and thus far no staybolts have re- 
quired repair until the engines were shopped. 


*From a discussion at the September, 1935, meeting of the Master 
Boiler Makers’ Association. 
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EDITORIALS 


What Do You 
Want to Know? 


In the United States today there are in the neigh- 
borhood of 200 Diesel-powered streamlined trains, rail 
cars and locomotives. Every one of these constitutes a 
problem for someone in the railroad mechanical de- 
partment that cannot always be solved by the exper- 
ience gained by many years of association with steam 


power. 


With the idea of serving our readers who may 
want to know things about Diesel power but who have 
no specific place to go for the answer the Railway 
Mechanical Engineer introduced into the December, 
1935, issue a column of “Questions and Answers.” 
From letters we have received it is apparent that many 
of our readers would like to see such a column con- 
tinued. Therefore, in order to provide some incentive 
for readers to jot down the questions which come to 
mind and send them in, we are offering the payment 
of one dollar ($1.00) for each question on this sub- 
ject which is accepted for publication. The questions 
should be mailed to the office of publication, 30 Church 
Street, New York. 


Turbine Locomotive 
Given Another Chance 


The steam turbine has shown itself to be such a highly 
efficient prime mover in the stationary and marine fields 
it was but natural that locomotive designers should 
endeavor to employ it also in their field. During the 
past fifteen years the turbo-locomotive has not only 
been given a theoretical consideration, but a number 
of such locomotives have been built in Italy, Switzer- 
land, Germany, Sweden and England which were 
known by the name of their proponents—Belluzzo, 
Zoelly, Krupp, Ljungstrom and others. Most of them 
were described in earlier issues of the Railway Me- 
chanical Engineer. 


The thought of high efficiency, commonly associated 
with the steam turbine, is obtained only under certain 
limiting conditions. A constant and suitably high ro- 
tative speed must be employed, a high exhaust vacuum 
must be attained, and the unit must be of a relatively 
large size. Its starting torque, at least in most designs, 
is low and it is non-reversing so that its best perform- 
ance is under conditions where long runs can be made 
without shut downs. Moreover, if the power is to be 
taken off at a rotative speed less than that of the tur- 
bine spindle, a reduction gear must be employed. For- 
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tunately, it has a large capacity for its weight and 
the space occupied, while reduction gears have’ reached 
such a high degree of development that they are now 
a minor problem. 

Due to the restrictions mentioned the application of 
a steam turbine in place of a reciprocating engine to 
a locomotive has presented a difficult problem. Most 
of those who tackled the problem were, naturally, men 
experienced in the stationary field. In their endeavors 
to improve the efficiency of the locomotive they, natur- 
ally, sought to incorporate in it various devices, such 
as condensers, feedwater heaters and pumps, air pre- 
heaters and exhaust fans. Of these auxiliaries the 
working out of successful designs for condensers and 
exhaust fans proved to be extremely difficult. Con- 
densers with air-cooled, as well as water-cooled, sur- 
faces were tried. They were complicated, expensive 
and of varying capacity, dependent upon weather con- 
ditions. Moreover, available tender space was limited. 
As a consequence of high initial costs, increased com- 
plications and added maintenance expenses, consider- 
ably in excess of any demonstrated savings in fuel and 
water, most practical railroad men lost interest and the 
turbo-locomotive failed to become more than a fasci- 
nating engineering problem. It is of considerable 
interest, however, that a few of the more recent turbo- 
locomotives constructed were of the non-condensing 
type. These gained in simplicity, although they were 
somewhat less efficient. 

At this discouraging stage the mechanical officers of 
one of the most important and progressive of the British 
railroads became convinced that the time had not yet 
arrived for pronouncing the turbo-locomotive a failure. 
They, therefore, attacked the problem of designing a 
turbo-locomotive which would be as simple as pos- 
sible and yet permit the realization of a large portion 
of the turbine’s efficiency. The result of these efforts 
is the London, Midland & Scottish locomotive described 
elsewhere in this issue. 


This is.a railroad man’s idea of a clean-cut locomotive 
with no more departure from good standard practice 
than was required to apply a turbine in the place of a 
reciprocating engine. In working out the design, how- 
ever, the accumulated knowledge of an experienced 
staff of a turbine and reduction gear manufacturer was 
utilized. In boiler, running gear and many details the 
locomotive is a duplicate of the latest and most success- 
ful 4-6-2 type standard locomotives built by this rail- 
road. As a consequence, the results obtained in service 
will be fully comparable. It will be noted from the 
description that the locomotive is non-condensing, 
easily and efficiently controlled, and that an extremely 
ingenious front end has been worked out which it is an- 
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ticipated will make the resort to an exhaust fan un- 
necessary. The anticipated fuel economy is reputed to 
be 15 per cent which, if realized, would amount to a 
considerable reduction in operating costs in a country 
where current costs of coal may be taken as approxi- 
mately $4.25 per ton. 


Alloy Steels and 
Light Weight 


The marketing of low alloy structural steels for use as 
a means to reduce dead weight and increase the life of 
railway rolling stock is a development which the rail- 
roads have sought for several years. During that time 
the steel manufacturers were encouraged, even urged, 
to produce a structural material of greater strength 
than carbon steel, which would not depend for its im- 
proved physical properties on special heat-treating 
processes, in order that the growth in the burden of 
dead weight in railway equipment could be checked and 
reversed. 

The -producers of structural steel have, in general, 
been interested in producing a low-priced tonnage prod- 
uct. The laboratories, of which there are no lack in 
the industry, have been for many years devoting them- 
selves mostly to the improvement of processes by which 
the cost of carbon-steel products could be reduced and 
the quality improved. The industry has not been noted 
for its interest in the development of new materials 
which would interfere with the established routine of 
its carbon-steel tonnage production. 

During the last three or four years, however, this 
situation has changed and an active interest has be- 
come evident in the discovery and development of al- 
loys which can be produced in quantity at commer- 
cially feasible prices. Such are the so-called inter- 
mediate steels which, in addition to their increased 
strength, possess materially greater resistance to cor- 
rosion. : 

Now that materials are offered to meet the desires of 
the railways for a reduction in dead weight, a number 
of freight cars have been built in which the new ma- 
terials have been employed in the principal elements 
of the structure. The fact that the pound price of these 
materials is higher than that of the carbon steel which 
they replace has aroused widespread interest in the 
problem of determining the dollars and cents value 
of each ton of weight which may be removed from the 
tare weight of the cars. Several such formulas have 
been developed. 

It is obvious that at some price per ton of saved 
weight the increased cost of the light-weight cars may 
be sufficient to offset the value of the reduced weight 
in terms of lower operating expenses. Considered by 


itself, however, no one will deny that a saving of three, 
four or five tons in freight-car tare weight will produce 
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distinctly worth while reductions in operating expenses. 
Even though at the outset the price which must be paid 
for equipment so constructed may leave a questionable 
margin of return, it must not be overlooked that the 
possibility for the reduction of car prices to a point 
little, if any, above those which must now be paid for 
cars built of the customary carbon steel shapes and 
plates depends upon the volume in which the.use of 
the new materials develops. Already new mills are be- 
ing installed for the rolling of some of these new ma- 
terials and changes in dies and other details in the 
technique of fabrication on the part of the builders will 
undoubtedly have their bearing in reducing construc- 
tion costs, not to mention designs better suited to the 
new materials. 

With the relatively narrow margin of increased cost 
per car by which several tons of tare weight can now 
be traded for revenue load, the railroads may go ahead 
with the employment of the new materials confident 
that the saving in weight in the equipment purchased 
over a four- or five-year period will add little, if any- 
thing to the average price per car unit. 


Romanee of Electrical 
Developments on Railroads 


In these days of rapid development along technological 
lines we are inclined to take things too much for 
granted and to forget the simple conditions under 
This is forcefully 
brought to mind by the fact that the Westinghouse 
Electric & Manufacturing Company celebrated its fif- 
tieth anniversary early in the month of January. It 
was not until the latter part of the 80’s that the first 
street railway electric trolley system was built. If we 
only go back as far as the beginning of the present 
century—three and a half decades, and within the 
memory of most of our readers—and review the appli- 
cations of electricity on the steam railroads since that 
time, we can get some idea of the tremendous progress 
which has been made in even that brief period. 

In the latter part of the last century the general 
lighting in railroad shops was by flickering arc lights; 
low-power, pendant, incandescent lights (yellow 
strings in bottles) were used at the benches and ma- 
chines. The old oil torch was an essential part of the 
railway mechanic’s equipment. It is said that people 
who lived in Pittsburgh for even a short time, before 
the smoke elimination campaign was effective, could 
be identified after death by the fact that an autopsy 
would show a marked discoloration of the lungs. It is 
interesting to surmise what an autopsy would show in 
the lungs of a railway mechanic who attempted to do 
close work in the locomotive erecting shop and engine- 
house with the use of the old-fashioned, smoky oil 
torch. These conditions are in marked contrast to 
those of the present day, when special lighting fixtures 
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and devices are used throughout the shop and engine- 
house, in order to add to the convenience and comfort 
of the workers and make possible more efficient pro- 
duction and more accurate work. 

Portable electric tools were practically unknown and 
the dinky portable steam engine, with its unwieldy 
flexible shaft, was hauled around the shop and con- 
nected up to steam lines for driving a limited number 
of tools, including the cylinder boring bar. Today, all 
sorts of portable, electrically driven tools are available, 
which can readily be plugged in and operated anywhere 
in the shop. Electric cranes, hoists and trucks speed 
up the handling of material and parts. 

At the beginning of the century experiments were 
being made in a limited way with the application of 
the motor to individual machine tool drives. Today, 
line shafting, with its countless unsightly belts and 
shifting devices, has been largely done away with. The 
application of the individual motor drive to machine 
tools focused attention on speeding up production and 
making the very best use of the new cutting steels 
which were beginning to come into use. Possibly the 
greatest gain from the application of the individual 
drive has been the fact that machine tools can be lo- 
cated in any position. This has made possible the 
speeding up of production, since operations can be 
scheduled in the proper sequence, with the least pos- 
sible waste motion between the various operations. 

Electric welding has revolutionized repair processes. 
Heat treating by the use of electrical furnaces has 
made possible the accurate tempering of tools, and has 
taken the guess out of the preparation of babbitt for 
bearings. 

Improvements such as those noted have also almost 
completely revolutionized enginehouse practices and 
have made possible a number of important improve- 
ments which contributed materially to the better func- 
tioning of these terminals. The old-fashioned, slow, 
and inefficient turntable has been succeeded by the fast 
operating, substantial, modern motor-driven table. 

Oil headlights and cab lights on the locomotive have 
been replaced with electric lights, which have con- 
tributed to the more convenient and efficient handling 
of the locomotives. The early applications of electricity 
to the operation of signals were looked at askance by 
the average railroader, and it did take considerable 
time to improve these devices so that they would func- 
tion with reliability—today they are one of the most 
important and reliable factors in the efficient operation 
of our railroads. 

Oil lights and gas lights have almost disappeared 
from our passenger cars, although at the beginning of 
the century electric car lighting was in its infancy and 
was being experimented with on a few cars, most of 
them business cars. Mechanical department officers of 
that period, if they are still alive, can still recall with 
fear and trembling their experiences with some of the 
officers upon whose business cars electric lighting ap- 
paratus was being tried out. Today, the use of elec- 
tricity upon the most modern passenger cars leaves 
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little to be desired in the way of reliability or of effec- 
tive lighting. Moreover, electrical devices play a large 
part in most of the air-conditioning apparatus on pas- 
senger cars and on various other devices on passenger 
trains, including boilers, radio, etc. 

At the beginning of the century the electrification of 
railroads entering New York City was being considered 
and there was a royal battle on between the exponents 
of the alternating and the direct-current systems. 
Those who attended the electrical meetings of the New 
York Railroad Club in those early days still chuckle as 
they recall the vehemence with which the speakers ex- 
pressed themselves, the only agreement between the op- 
posing factions in the electrical field being that the steam 
locomotive would disappear within a decade. FElectri- 
fication of trunk line railroads has gone on over the 
years, where it could be utilized to distinct advantage, 
so that today we find a considerable number of such 
applications. But the steam locomotive is still carrying 
the brunt of the load. It is significant, however, that 
the year 1934 showed the completion of the Pennsyl- 
vania electrification from New York to Washington, 
thus making possible faster service of the heavy traffic 
trains which operate between those two cities. 

We might go on at great length to compare condi- 
tions in the railroad offices of the year 1900, with those 
of today, in which electrical appliances of all sorts play 
such a large part. Space is not available, however, to 
explore into these other departments and into other 
phases of railroad operation. The electrical companies 
with their engineering and research departments, are 
to be warmly congratulated for their remarkable contri- 
bution to railway efficiency and economy in the few 
decades during which these applications of electricity to 
the railroads have been in process of development. 


NEW BOOKS 


PoweErFUL 4-8-0 Type FReNcH Locomotives. By 
Andre Chapelon. Published by H. Dunod, 92 Rue 
Bonaparte (VI), Paris. 160 pages, 12 in. by 8% 
in., paper binding. Price 34 fr. 20. 

This pamphlet, which is a reprint of articles which ap- 
peared in the Revue Generale de Chemins de Fer, con- 
tains a very complete description in French of these 
remarkable locomotives now in service on the Paris 
Orleans-Midi. Many illustrations and six large folded 
plates add to its value. The reasons for various de- 
tails of the design, the results obtained in service, to- 
gether with dynamometer car and other test data are 
given in detail by the author, who was responsible for 
the design. These locomotives are 4-cylinder com- 
pounds with poppet valves. By use of high steam pres- 
sure, high superheat and. careful designing of steam 
and exhaust passages, together with a double exhaust 
system, a design was produced which has shown such 
high efficiency in operation as to attract world wide 
attention. 
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Fitting Floating 
Rod Bushings 


To THE EDIToR: 

I noticed in the October issue of the Railway Mechan- 
ical Engineer the report of the meeting of the Inter- 
national Railway General Foremen’s Association. One 
general foreman, in discussing the fitting of floating rod 
bushings, said a good practice is to allow .003 in, per 
inch of diameter smaller than the stationary bushing and 
.0005 in. per inch of diameter larger than the pin. This 
would give, on a 13 in. diameter, an outside clearance of 
039 in., and an inside clearance of .006 in., or .045 in. 
total clearance. I think this is too much clearance on 
the outside diameter and not enough on the inside 
diameter. I have followed a practice, which has given 
good results, of making the bushing .015 in. smaller 
than the rod fit and .015 in. larger than the pin fit on all 
sizes of floating bushings. I cannot remember having 
any bushing stick in the rod or onto the pin; they last 
a long time. We had one floating bushing that was 
applied on a Mountain type passenger engine on Oc- 
tober 30, 1930, and was renewed October 30, 1935; of 
course, this bushing made a lot of miles in that time. 

In fitting stationary cast-iron rod bushings for the 
floating bushing I make them .020 in. larger than the 
hole in the rods and bore them .007 in. to .010 in. taper 
and, when they are pressed into the rods, you have a 
straight round hole. If the general foreman should try 
my practice of making floating bushings, I don’t believe 
he would have any rod knocks. I very much fear that 
.039 in. will cause a noticeable rod knock. 

W. E. Howarp. 


A Plea for Separate 
Journal Boxes 7 


To THE EDITOR: 

That the freight-car truck with journal boxes and 
side-frame cast integral is growing in popular favor is 
apparent from the large number of such trucks that 
are now in service. In fact, this type of truck appears 
to be universally used on the cars built in recent years. 

It is recognized, of course, that with the integral frame 
some saving in maintenance expenses is no doubt realized 
because of the fewer truck details. For example, there 
are no box bolts, nuts, washers, etc., to worry about, 
the absence of which, some equipment officers contend, 
facilitates inspection in transportation yards and reduces 
replacement expenses. While all this may be true, the 
question arises, is this sufficient to justify the adoption 
of the integral frame? 

Assuming that box-bolt maintenance is an item of 
expense, is it not a fact that this expense is nullified by 
the labor saving realized in the time consumed effecting 
wheel changes? It would be interesting indeed to ascer- 
tain why certain engineers favor the integral type frame. 
Of particular interest would be a discussion of such mat- 
ters as the future disposition of integral frames where the 
journal-box ceilings and dust-guard wells are found 
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worn; also the relative cost of wheel changes with inte- 
gral and non-integral frames. 

In this connection there is the question of econdmy to 
be considered respecting the use of serviceable second- 
hand journal boxes recovered from dismantled equipment 


with the non-integral type frame. It is this writer’s 
observation that the non-integral frame of proper design 
has certain definite advantages which can not very well 
be overlooked. Upon a careful investigation it may be 
found that the economies claimed for the integral frame 
are over-emphasized. 

A Car Man. 


And He Reads the 
Railway Mechanical Engineer! 
To THE EpiTor: 


Knowing not your curator of ornithological exhibits, 
I rush to you with my complaint. The Railway Mechan- 
ical Engineer, December, 1935, page 495, credits James 
Nichols with the finding of a nest of the golden plover 
—at Dubuque, Iowa, no less. ’Tis the first time in 
history, I believe, the golden plover has ever nested 
at Dubuque—and even the first time anywhere in the 
United States. Records indicate the golden plover reg- 
ularly nests from Pt. Barrow along the Arctic coast 
to Melville Peninsula and probably west to Baffin Island, 
north to Melville and N. Devon Islands, and south to 
Ard Lake and Chesterfield Inlet. Rand-McNally places 
Dubuque far outside these limits. 

And the tail of the golden plover (commonly known 
as Pluvialis dominica dominica) is usuafly considered 
to be brownish gray, indistinctly barred, and rrot yellow. 

There’s no chance for disagreement as to the stream- 
lining of the chicks; birds (blunt at the front and taper- 
ing away) are among the originators of streamlining. 

Yours in the interest of ornithological accuracy. 

(Signed) X. 

PS :—I’ve a hunch Mr. Nichols found the nest of the 

killdeer. 


Romney, Hythe & 
Dymehureh Railway 


To THE EpiTor: 

In his explanation of the cartoon printed on page 511 
of your December number, Marinac says that “this 
little railroad . . . could lay a double track between the 
rails of a standard track.” That is quite true, but it 
would not be possible to run trains simultaneously on a 
double line so laid, because the passenger cars of the 
R. H. & D. Railway are 3 ft. 6 in. wide overall. 

Incidentally, Marinac’s cartoon does not convey an 
adequate idea of the motive power of this railway. The 
two latest 4-6-2 type locomotives weigh 19,600 Ib. in 
full working order, including tender. They are 5 ft. 
high, from rail to top of stack, and 28 ft. 5% in. long 
overall. The earlier 4-6-2 and 4-8-2 type engines are 
only slightly smaller. Though the Ministry of Trans- 
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port prescribes a speed limit of 25 m.p.h. for this line, 
the steam locomotives have approached 40 m.p.h. on 
special occasions. The engineman is not exposed to the 
extent shown in the cartoon. 


Wo. T. HoeEckKer. 


Marinac vs. 
Mechanical Engineer 


To THE EDIToR: 


Noting letter signed “Mechanical Engineer” in your 
issue of December, I think some of your readers may 
still be puzzled. 

Which is the westbound rail of an eastbound track; 
or which is the eastbound rail of a westbound track? 

Artists are customarily allowed rather large tolerances, 
but mechanical engineers in railway work usually are 
called upon to operate in precision. 

Your readers probably know what Marinac meant, 
and some may know what “Mechanical Engineer” meant. 
Of the two, it would seem that the latter errs the most. 

EXECUTIVE. 


Which Comes First— 
The Job or the Rule? 


To THE EpITor: 


When visiting at the house of a friend, I happened 
to pick up the October issue of the Railway. Mechanical 
Engineer and, being an ex-subscriber and an old rail- 
roader “hoping for a pension,” I reverted to my old 
habits and immediately turned to those always interest- 
ing pages of “letters to the editor.” 

On page 423 there is related an astonishing episode 
between a-roundhouse foreman and his superintendent 
of motive power. After reading it I looked twice at 
the date on the cover, for it read more like a page 
from an old edition published about 1886 than one in 
the year 1935. 

In my younger days there would have been no neces- 
sity for asking such a question as “What would you 
have done?” In fact there was only one way to answer 
it, and that was by the good old-fashioned method and 
may the best man win. It was always a survival of 
the fittest and neither mental nor physical superiority 
alone would suffice. It required a combination of both 
to keep on top. It would be of interest to me, and I 
am sure to other readers also, to know just how long 
that superintendent lasts. 

Admitting that it is a dangerous procedure to allow 
the ruling against intoxication to be violated, it is my 
belief that the foreman used good judgment in reason- 
ing that the job to be done was of more importance 
than the violation of a rule. Surely efficient transpor- 
tation and duty to the public comes first with every 
railroad officer and, if by stretching a rule better service 
can be maintained, my idea is to stretch it to the limit. 

How many of us would almost embrace the old- 
time boomer mechanic who had just dropped off a 
freight and was still shaky from a previous debauch. 
We knew it was against the rules to hire him, also that 
he would not be with us long, but what a help he was 
while with us! 

But to stop reminiscing and deal with the subject; 
what about the wonderful organizations, co-operative 
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movements and adjustment committees on our railroads 
we have read so much about? Have they gone the way 
of the boomer, too? Or is it that when these bouquets 
were handed out, the foremen were forgotten? I be- 
lieve Mr. Superintendent would think twice before deal- 
ing in such an arbitrary manner with any of the organ- 
ized trade groups, knowing that in an appeal it might 
show cause for criticism of him for allowing one or two 
other conditions to exist that the writer of the article 
describes. 

Show me a successful roundhouse foreman who does 
not violate a rule, or, in railroad terms, “take a chance.” 
Believe me, if he didn’t, he would not be a foreman long. 
If I had been that superintendent, I never would have 
known, officially, anything about that particular inci- 
dent and would have kept that foreman in mind for 
the first promotion vacated. 

Op TIMER. 


What Would You 
Have Done? 


To THE EDITOR: 


I would like to make a suggestion about the little 
enginehouse drama entitled, “What Would You Have 
Done,” that was published in the October, 1935, num- 
ber of the Railway Mechanical Engineer. ‘There was 
also some comment on it in your December issue, page 
517. 

I imagine something like the following flashed through 
the S. M. P.’s mind after hearing Bill Jones’ explana- 
tion. There must have been outstanding thoughts burst- 
ing through his consciousness: 

“Loyalty! Co-operation! Understanding!” 

Loyalty of the man who would come back on the job, 
knowing the danger of being discharged for being intoxi- 
cated, and yet knowing that his particular knowledge of 
that night’s work was especially needed if the engine 
was to be finished on schedule. 

Co-operation on Bill’s part in shielding his man be- 
cause it was his first offense, loyally trying to show his 
understanding and appreciation for the efforts this man 
used in his behalf. 

It took but a few moments for these thoughts to fly 
through the S. M. P.’s head—the realization of the work 
accomplished by these men that went into the making 
of a big railroad organization—and he knew there were 
other men like Bill, who though handicapped from the 
loss of man-power, were still serving their railroad with 
the same unswerving loyalty. 

So turning to Bill, the S. M. P. said: “Go back to 
your job, Bill. You are a better man than I, for you 
have taught me a lesson that I’ve needed to know.” 

And again those three words flashed through his 
mind: Loyalty! Co-operation! Understanding! 


A READER. 


PerHars Cars Witt Be or Steer.—A 65-year-old copy of 
the Official Guide recently dug up contains the following pre- 
diction: “The time is not far distant, probably, when passenger 
cars will be made of iron or steel, and that without any increase 
of the non-paying weight. The iron car will have the advantage 
that it cannot be burned and the passengers cannot be transfixed 
with splinters in case of collision. There have already been one 
or two iron passenger cars built in this country, but they were 
crude in design and not looked upon favorably either by man- 
agers or by the public.” 


Railway Mechanical Engineer 
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Gleanings from the Editor’s Mail 





The mails bring many interesting and per- 
tinent comments to the Editor’s desk during 
the course of a month. Here are a few that 
have strayed in during recent weeks. 











Smash and Clash and Rattle 


I have saved the article on ways and means of reducing noise 
around passenger cars (January, 1936, page 24). . . . One of 
the few remaining annoyances about travel in modern railroad 
cars is the disposition of the running gear to smash and clash 
and rattle sometimes. 


Suggests Change in Seniority Rules 


The seniority regulations should be changed to read: “Senior- 
ity shall prevail only when qualifications and merit are equal.” 
This rule should be strictly enforced. In applying this, the man- 
agement should be the judge, but the employees’ representative 
must agree to the decision and give the employee the privilege 
of comparing qualifications in conference, if he so chooses. 


Visiting Other Shops 


I dare say there are lots of foremen in and around terminals 
where the company has main shops and nothing is being done 
in the way of giving these foremen an afternoon now and then 
to pay the shops a visit and see the construction work going on, 
be it pipe work, carpentry, upholstery, or whatever a man may 
be interested in, in general and particular. Moreover, I feel sure 
that the time is near at hand when railroads will have to demand 
a fairly high standard of education in their employees. 


Our Efforts Fruitful 


The officers and members of our association fully realize the 
excellent work done by you on behalf of the so-called minor 
mechanical organizations, and I am free to confess that without 
the stimulation of your wonderful magazine the load of caring 
for the association under the very trying conditions during the 
past five years would have proved too great and probably would 
have fallen by the wayside. We have already started our 1936 
campaign for new members, working on topics that must be 
worth while in the eyes of our higher officials and be an incentive 
to them to send their men to the conventions. 


**Pound Foolish”? A Masterpiece 


In regard to the “Walt Wyre” stories, which I say are not 
stories but something that is happening every day in the present- 
day life of a busy roundhouse; I did not think the first two could 
be improved upon, but “Pound Foolish” is a masterpiece. I often 
wonder if the “powers that be” realize the cost in time—which 
is money—that lack of necessary material is responsible for. I 
could quote a number of instances of serious delays and spoilage 
of perishables due to lack of foresight coupled with someone 
trying to cut down his monthly stock balance. How often have 
I tied up a lathe hand and his machine for a couple of hours 
machining a five-dollar finished product into something urgently 
needed, the net result being a great deal of scrap turnings and 
borings and a finished article that could be bought on the market 
for a dollar or less. But the power had to be furnished for a 
fast run. No alibi accepted. 


Railway Mechanical Engineer 
FEBRUARY, 1936 


Jim Evans of the S. P. & W. 


I was also very much interested in the article (“Pound Fool- 
ish”) on page 513 of the December, 1935, Railway Mechanical 
Engineer, about Roundhouse Foreman Jim Evans of the S. P. & 
W., at Plainsville. I think this is one of the most interesting 
pieces I have ever read in your magazine; I liked it so well that 
I read it over the second time and have written a letter to our 
general foreman asking him to request our storehouse officials 
and others who might be interested, to do likewise. 


A Story You Can Tell 


It may be thought that our mechanical employees are so far 
removed from contact with the general public that they can do 
little, if anything, in improving the public relations of the rail- 
roads. This is a great mistake. You are aware of the fact that 
the charge has been made that the railroads are not progressive, 
and that they are doing business in the same manner that they 
conducted it a quarter of a century ago. You and I know that 
the railroads have made tremendous strides in the matter of im- 
proving their service and in reducing the expenses of operation. 
I think it would be interesting to the average man to know the 
improvements that have been made in our railroad equipment, 
which have resulted in reducing the cost of operation and in 
added security to the movement of passengers and freight. We 
have effected a tremendous saving in the consumption of fuel, 
largely due to improved mechanical devices and to the intelligent 
use of fuel. Not many people know this, and I know of no one 
better qualified to tell the story than our mechanical department 
employees. This is just one of many things that the mechanical 
people have done that has improved our service, and it is a story 
that those who address public meetings could well tell. 
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Port Huron 


Car Shop Kinks 


MPORTANT improvements in the Grand Trunk 

Western freight-car repair shops, Port Huron, Mich., 
include a recently rebuilt shop building, modern crane 
and other facilities for expediting car repairs, and a 
shop force organized to handle this work as well as heavy 
rebuilding operations on an efficient basis. A compre- 
hensive article covering the Port Huron shop improve- 
ments and general method of operation will be published 
in an early issue of Railway Mechanical Engineer, the 
present article being devoted to a description of a few of 
the. numerous car shop kinks and labor-saving devices 
which have been such an important factor in increasing 
shop output and reducing unit costs. 


Sandblast Shed 


One of the features strongly emphasized at Port Hu- 
ron shops is doing a first-class paint job, especially on 
steel equipment; and in many instances this requires 
sandblasting in order to remove all rust and mill scale 


New sandblast shed at ag car shops, Port Huron, 
ich. 


and get down to the base metal. The sandblast shed 
has proved an important factor in enabling this work to 
be done satisfactorily and at minimum cost in all kinds 
of weather. 

The shed was constructed as part of the shop improve- 
ment program, and is located on a spur track extension 
northwest of the main shop buildings. The shed is 28 
ft. wide by 127 ft. long by 16 ft. high, being constructed 
in the main of 3-in. by 34-in. scrap angles, with galvan- 
ized iron roof sheets applied over 2-in. by 6-in. purlins 
and side sheets extending downward only about 5 ft. 
The supporting posts are spaced on 16-ft. centers and the 
sides left open during normal operation on fair, quiet 
days. During inclement weather or on windy days, the 
No. 8 duck canvas curtains can be pulled out along their 
supporting wires to cover the open sides of the shed and 


furnish adequate protection to the sandblast operators 
as well as increase the effectiveness of their work and 
prevent the loss of sand out of the building. 

The forward end of the sandblast shed is entirely un- 
covered. The rear end, made of galvanized iron, is pro- 
vided with an opening large enough to permit entrance 
of the sand-storage car shown in outline in the illustra- 
tion. The usual white, dry, silica sand is used, being 
dumped into the hopper of a sandblast machine in the 
rear of the shed. From this machine the sand is deliv- 
ered under shop line air pressure through special Good- 
rich sandblast hose and suitable nozzles to the car sides 
or to the parts which are to be cleaned. The sandblast 
hose is designed for this particular service, being. made 
of special rubber 17% in. in outside diameter and 7% in. 
in inside diameter, and having a very satisfactory service 
life. The nozzle, known as the Borium S-B type, has 


an outside diameter of 1% in., inside diameter % in. 
and length 234 in., being guaranteed for 300 hours’ serv- 
ice life, and frequently lasting as much as 600 hours. 
New sand, delivered under an air pressure of 110 Ib., 
is used in removing the enamel finishes from passenger 
cars, and older sand at 90 to 100 Ib. pressure is usually 


Double unit paint barrel storage racks at the Port Huron 
shops 
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adequate for removing rust and mill scale from freight 
equipment. All sand is used over again to a maximum 
of about five times before its cutting qualities are lost. 
Re-used sand sometimes picks up a certain amount of 
moisture from the atmosphere and the shed floor and 
has to be strained and dried in a special drier provided 
in the rear of the sandblast shed. 


Storing Paint Barrels 


For a number of years the Port Huron shops have 
been provided with a modern fireproof paint-storage 
house with unusually good facilities for handling paint 
materials and delivering them to the passenger and 
freight car paint shop forces, as required. An accurate 
check of the quantities of paint used is obtained and con- 
siderable economy has been effected in arranging to have 
all paint brushes, spray painting equipment, etc., turned 
in to the paint house for proper care and attention at the 
close of each day’s work. 

A feature of the paint house is the provision of sub- 
stantial steel paint-barrel storage racks and a lift truck, 
as shown in one of the illustrations. The paint house is 
equipped with a total of four of these double-unit, four- 
tier racks, each of which has a capacity to hold 40 barrels 
of paint. A large increase in paint storage capacity is 
thus secured without taking up additional floor space. 

The double-unit storage racks are 7 ft. wide, 9 ft. deep, 
9 ft. high at the front and 8 ft. 10 in. high at the back, to 
provide a slight incline which will prevent barrels from 
rolling out of the rack. As an extra precaution, how- 
ever, two metal stops are inserted under each of the 
outer barrels, being provided with projecting lugs on the 
bottom to fit suitable holes in the supporting angle irons. 
The storage racks are made of scrap 314-in. angles, keyed 





Equipment used in stenciling a car by the spray method 


and riveted together, as illustrated. The vertical supports 
are set in the concrete floor and the entire frame work is 
rigidly secured to the back wall of the paint house. The. 
horizontal parallel supporting angles are locked in place 
without rivets by a construction also shown in the illus- 
tration. Diagonal tie rods, made of 54-in. steel, are in- 
stalled, as shown, and serve to stiffen the frame work and 
hold it in position under the heavy loads sometimes im- 
posed on it. 

The Barrett portable elevating truck, illustrated, 
furnishes a convenient means for placing barrels in or 
removing them from the storage racks. This truck has 
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a total lift of 12 ft. and can be operated either by hand 
or air motor. A friction lowering device makes it easy 
to lower barrels from any tier-level to the floor. 


Spray Stenciling 


A number of railroads are using the spray method of 
stenciling successfully, but others have not secured the 
desired results. The principal requirements for success 
are the use of reliable paint-spray equipment with an air 
pressure suited to the paint material being used and a 
stencil which is sufficiently flexible to be fitted snugly 
against the sheet. 

The way this operation is performed at the Port Huron 
shops is shown in one of the illustrations. The particu- 
lar spray gun illustrated is the Thor, model No. 6, 
furnished by the Binks Manufacturing Company, Chi- 
cago. The regulator, furnished by the DeVilbiss Com- 
pany, Toledo, Ohio, is used to reduce the shop-line air 
pressure from 95 Ib. to 35 lb. at the spray gun when a 





Special jig used in renewing worn brake-beam heads 


heavy stencil paste is used. For lighter materials, the 
pressure is reduced still more. The type of stencil is 
clearly shown in the illustration. 

The advantages of spray stenciling, as developed by 
experience on the Grand Trunk Western and other roads, 
include neater lettering than was formerly secured, less 
paint material required, greater speed in stenciling, less 
frequent cleaning of stencil backs required, and longer 
stencil life. 


Brake Beam Repairs 


A.A.R.-Type brake beams with worn heads, bat’ 


having tension and compression members in good conr 


dition, are repaired at the Port Huron shops by means of © 


the special jig and ratchet wrench shown in the illus- 
tration. The nut is removed from one end of the brake 
beam only, using the ratchet wrench illustrated and as 
much leverage as may be required to turn off the nut. 
The channel is held in two stationary angle clamps on 
the jig and the strut end in a movable clamp which can 
be adjusted to suit brake beams of different style or 
size. The worn brake heads are removed and new heads 
applied over the tension rod, the brake beam being re- 
assembled and a new nut applied and tightened until the 
required tension is secured. The end of the rod is 
then headed over, in accordance with recommended prac- 
tice. Slightly worn brake heads are mated and reapplied 
for use on certain classes of G. T. W. cars, new heads 
being used on all system cars. 

The method of reclaiming Simplex brake beams with 


67 



















worn ends consists of reforging each defective end, 
after welding in a piece of steel large enough to make 
up for all wear. The ends are drawn out to 1% in. in 
diameter and then upset in a forging machine to %¢ 
in. oversize. The brake beam ends are recentered and 
turned in an engine lathe to the original diameter and 
length, after which new cotter pin holes are drilled. This 
gives a brake beam practically as good as new, and the 
fact that the ends have been turned on lathe centers 
assures that they will be in line, an important require- 
ment not always met where the attempt is made to forge 


Simplex brake-beam end before and after being 
reconditioned 


the ends directly to finish size. Obviously, unless the 
brake beam ends are in line and accurately fitted to the 
heads, uneven and excessive wear of brake shoes and 
heads will result. 


Applying Siding-Draft Gears 
The simple use of turnbuckle jacks-in applying new 
side planks to steel frame box cars is shown in one of 
the illustrations. The upper turnbuckle screw, or swivel, 
in each case carries a small metal square which bears 


Use of turnbuckles in applying new side planks to a car 


against the grooved edge of the upper plank. The lower 
turnbuckle screw in each case is welded or riveted to a 
U-shaped piece of sheet metal which carries a hardwood 
block, grooved to fit over the tongue of the lower plank. 
After all side planks are applied except two or possibly 
three, as shown, and due precautions are taken to prevent 
the planks from springing out away from the frame, 
operation of the turnbuckles by means of a small hand 
bar compresses the planks the required amount so that 
the joints will not open up due to shrinkage when the 
car is placed in service. When the desired compression 
is secured, the bolt holes are bored from the inside and 


the bolts applied. The remaining side planks are driven 
home, drilled and bolted, thus completing the job. 

A four-wheel elevating platform truck, useful for many 
kinds of work about a car shop, is illustrated. It is used 
primarily for transporting storage batteries between cars 


‘N 


Elevating platform truck used in applying couplers 


and the battery shop and also for transporting couplers 
and draft gears and raising them into position under the 
car. The platform, normally supported on the truck 
frame, is capable of being raised by means of four small 
screw jacks bolted to the frame, one at each corner, 
and arranged to be operated by a single handle at the 
front of the truck through suitable bevel gears and a 
short extension shaft. The lift of the platform is ar- 
ranged to suit the usual elevation of passenger car battery 
boxes as well as that of work benches in the battery shop. 
In removing and reapplying couplers and draft gears, 
this truck is not only a labor-saving device but an im- 
portant safety feature, as it avoids the necessity of 
dangerous blocking. For best results, the wheels of the 
truck should have roller bearings and the elevating 
screws be well lubricated, thus assuring easy operation. 


Reconditioning Seat Cushions 


One of the illustrations shows a satisfactory method of 
reconditioning passenger car seat cushions which have 





Passenger-seat cushion before and after being 
reconditioned 


become badly worn on account of passengers resting 
their feet on the edges. The pile is completely worn off 
the plush at the front edge of the cushion, as shown, 
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and no amount of cleaning or renovating would make 


the plush suitable for reapplication to the cushion as 
it was put on in the first place. The plush is removed 
from such cushions, thoroughly cleaned, worn parts cut 
off, and joined by sewing to a similar piece of plush 
from another seat cushion. The sewed piece of plush is 
then applied to a reconditioned cushion with the seam 





Double-deck stock car rebuilt at Port Huron shops 





Interior lower deck view of the stock car showing mov- 
able bulkhead for converting from 40-ft. to 36-ft. com- 
partment 


at the middle of the cushion, as shown in the upper part 
of the illustration. It requires the plush from two old 
cushions to form the renovated covering for one cushion, 
as described. 


Converted Stock Car 


One of the illustrations shows a G. T. W. double- 
deck stock car which is one of 50 recently converted at 
Port Huron shops from an old type of automobile box 
car. The new stock car has a nominal capacity of 85,000 
lb., load limit of 87,500 Ib. and light-weight of 48,500 Ib. 
The car is 40 ft. long and has a total inside height of 
9 ft. An interesting feature is the provision of a vertical 
strip of wood near one end of the car, painted with 
alternate white rectangles corresponding to the side board 
widths and red rectangles corresponding to the spaces 
between boards. This gage gives a check of proper 
board spacing and also shows a free height of 49 in. in 
each deck. 
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Another interesting detail in the design of this car 
is the provision of a movable partition at one end of 
each deck, by means of which a shipper who asks for a 
36-ft. car can be provided with compartments of exactly 
that length and not be compelled to load and pay for a 
longer car than actually needed. These movable par- 
titions are suspended from double tracks and positioned 
by means of three 1%-in. bolts, illustrated, which fit 
into suitable metal sockets set in the car decks. 


Outfit for Handling 
Freon Containers 


N passenger cars that are equipped with the Freon 

system of air conditioning it is sometimes neces- 
sary to replenish the supply of freon. The loss of freon 
is generally due either to leaks in the copper tubing or 
to broken tubes resulting from vibration or due to being 
struck by objects in terminals. Freon is furnished in 
containers, smaller, but of similar appearance to the con- 
ventional oxygen cylinders. The handling of these cyl- 
inders in the terminal coach yard or at passenger sta- 
tions can be simplified by the use of a two-wheeled wagon 
such as shown in the illustration. 

The handle and frame of the truck is constructed from 
114-in. wrought iron pipe to which is welded pieces of 
1%-in. flat iron straps which serve to secure the con- 
tainer to the cart. The wheels are mounted on a 2-in. 
axle and are equipped with roller bearings to facilitate 
the handling of the outfit by one man. 








This simple two-wheel truck simplifies the handling of 
Freon containers 
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Latex 


Upholstery Material 


NEW upholstery material, using Latex and a 

unique method of fabrication, is announced by the 
B. F. Goodrich Company, Akron, Ohio. Known as 
Nukraft, this material, it is claimed, offers many ad- 
vantages as a spring decking in the construction of rail- 
way car seats. 

It consists of hair cloth, insulated with Latex, which 
has been fabricated into loops forming a structure of 
figure eight springs. The resulting material is soft, 
buoyant, and elastic, yet has sufficient structural strength 
to bridge the open spaces between the springs, pre- 
senting a smooth, comfortable surface through which 
the springs will not protrude. 

Nukraft is applied in two-ply thickness directly over 
the burlap or canvas covered spring unit, a thin layer 





Section of seat cushion showing Latex woven into a figure- 
eight structure to bridge the springs 


of cotton is placed on top and the cushion is then ready 
for covering. Nukraft locks the cotton in place and 
prevents it from shifting and bunching and makes for 
a permanently smooth surface through which the springs 
cannot be detected. This construction assures the proper 
ventilation necessary to seating comfort because of its 
fabrication in loops which permits a continuous air cir- 
culation regardless of the amount of pressure applied. 


Metal Spray Unit 


NEW metal spray unit, known as the “Mogul,” 
has recently been developed by the Metallizing 
Company of America, Los Angeles, Cal., and is being 
distributed by the Metallizing Engineering Company, 
Inc., with offices in New York and Chicago. This new 
unit, made by the same company which produced the 
original “Metallizer gun,” incorporates certain improved 
features rendering the new design adaptable to unusually 
severe operating conditions in metal spraying service. 
Primarily, the metal spray gun is intended for mount- 
ing in the tool post of a lathe to be used for machine 
element coating and for that reason no particular effort 
has been made in the design to keep the weight at a 
minimum. Nevertheless, it is not too heavy to be used 
as a portable tool and will be available for that purpose 
as well as a lathe tool. 
One feature worthy of note is that the wire-feed mech- 
anism and gas head, while attached to each other, are, 
in reality, separate units. This departure from the usual 
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design reduces the replacement cost in case either 
assembly is damaged, and, furthermore, permits a better 
combination of metals being used for the construction 
of these parts. Moreover, the complete separation of 
the gas head and wire-feed mechanism is an insurance 
against combustible gas mixtures working back into the 





=~ 


“Mogul” metal spray unit designed for severe service 
conditions 


enclosed gear case through gas-mixing channels drilled 
in the gear case proper. 

The wire-feed unit is self-contained, and all the worms 
and gear-shafts are mounted on annular ball bearings. 
These assemblies run in a bath of fluid grease and are 
completely enclosed in a dust-proof case. The use of 
annular bearings insures permanent alinement of the 
worms and gears and reduces wear on these parts to a 
minimum. Fhe turbine has surplus power and runs at a 
slower speed than is ordinarily found in equipment of 
this type, thus maintaining a steady flow of power with- 
out continual adjustment. 

The various parts of this unit, designed with a full 
appreciation of the service to which they will be sub- 
jected, are made of carefully selected materials. The gas 
head is a bronze casting, and the simultaneous control 
valve is of hard bronze. Excellent wearing qualities are 
assured through the use of this combination of materials 
and the valve is designed to need little attention. The 
gas and oxygen mixing is done in a metering tube so 
constructed that there is little likelihood of flash back 
down the oxygen hose. A hardened steel wire guide 
tube is incorporated in the assembly so as to reduce 
wire wear in the parts of the front end. 

The thought behind the “Mogul” has been to produce 
a metal-spray unit which would stand up under severe 
service. The new gun does not replace the “Metallizer 
gun” but is a high-power, hard-built production tool, 
Model A being available for the production spraying of 
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steels, monel and nickle, and Model B for spraying 
aluminum, bronzes, copper and brass. 

In the railway field, as well as in general industry, the 
“Mogul” metal spray gun is used largely as a main- 
tenance tool, providing an economical method for re- 
storing worn armature shafts, rods, and other similar 
parts to their original size. In addition, non-corrosive 
coatings can be applied as needed. The process has been 
used successfully for building up innumerable worn 
locomotive parts, such as pins, bushings, links and link 
bars, air brake valve parts, piston rods and throttles, 
feedwater pump rods and castings. One of the impor- 
tant potential uses of the metal spray gun is in the 
application of protective coatings, as mentioned. For ex- 
ample it has been used for applying a zinc coating to 
passenger car platforms, steps, window jams, sills, the 
lower part of toilet room walls and dining car kitchens. 
Battery boxes have been coated with lead and the insides 
of tank cars and water tenders with zinc. Considerable 
success has also been attained in coating with zinc the 
water side of fireboxes and boiler tubes as a protection 
against pitting. 


Paint Cleaner 


And Proteetor 


A NEW method of restoring old paint on passenger 
and freight cars and then protecting the surface so 
as to extend its life has been developed by the Gregg 
Company, 1418 Walnut St., Philadelphia, Pa. 

On equipment which has been in service for some 
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Portable sandblast machine and equipment, including glass-faced operator’s hood, used at St. Cloud shops of the 
Great Northern 





time and on which the painted surface has acquired a 
coating of grime and dirt, the paint is first washed with 
clear water, using a hose, and then brush scrubbed with 
a solution of “Drion” car cleaner. This loosens and dis- 
solves the coating of dirt without injury to the paint 
itself. After a section has been cleaned it is again washed 
off with clear water, applied by a hose. The surface is 
then coated with Drion triple-life finishing solution, ap- 
plied, if desired, by a cotton mop dipped in the solution. 
Even better results are claimed by spraying on the fin- 
ishing protective coating. This finish is said to dry 
quickly, leaving a colorless, air-tight and hard, yet flex- 
ible, coating which retains its elasticity for an extended 
period of time. After this coating has been applied the 
surface can usually be cleaned by a dry mop only. 

On newly painted equipment, after the surface is dry, 
the application of a coating of Drion triple-life finish is 
recommended before the car is placed in service. 


Portable Sand Blast 
Machine 


HE illustration shows a portable sandblast machine 
which is being used at the Great Northern car 
shops, St. Cloud, Minn., for sandblasting steel ends and 
steel underframes on freight cars requiring general re- 
pairs. The tank, 21 in. by 26 in., and tested to 150 lb. 
pressure, is mounted on a three-wheel carriage. The 
vital mechanism of this machine is the mixing chamber, 
made of a section of 3-in. pipe, 56 in. long and reduced 
at each end to 1 in. by welded plugs into the pipe. The 


air pressure enters the chamber at the left end, as shown 
in the illustrations. A %%-in. air pipe also leads into 
the top of the tank, and a small %-in. valve is placed 
in the %-in. pipe to regulate the air. A 2-in. connection 
is welded into the top of the tank for filling. A 1% 
in. cut-out valve connects the bottom of the tank with 
the mixing chamber. By the use of this valve, the 
amount of sand delivered is regulated. A heavy-duty 
hose is attached to the other end (right end of chamber). 
A cast iron plug is fitted into the end of the hose, and 
a %.-in. hole drilled through this plug. If desired, the 
hole can be threaded and a short nipple screwed into 
it. However, the use of a hose with the plug provides a 
flexible end which is generally preferable. 

The illustrations show a 50-ft. automobile car with 
steel end partially blasted. The dimensions of the car 
end are approximately 10 ft. high by 9 ft. 6 in. wide, 
the average time consumed for sand-blasting with this 
machine being 20 minutes. 

One of the illustrations shows the hood worn by the 
operator of this sandblast machine, the unique feature 
of this hood being that the glass dial of approximately 
7 in. or 8 in. diameter which is fastened into a steel ring 
and can be easily removed when it gets pitted. 


Portable 
Lubrieation Cart 


HE lubrication outfit shown in the illustration is 

used by passenger terminal maintenance forces in 
connection with the lubrication and daily adjustment of 
air conditioning equipment. : 


Cart for air-conditioning maintainers holds lubricants 
and tools 
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Heavy lubricant is provided in one of the two con- 
tainers for use in gear boxes while the other container 
is filled with grease suitable for application to fittings on 
generator, pump and compressor bearings. In addition 
to the two lubrication containers the cart is provided 
with a receptacle of sufficient capacity to carry the va- 
rious wrenches and other tools that may be needed in 
connection with the maintenance of air conditioning 
equipment. 

The cart is mounted on two 18-in. wheels -equipped 
with roller bearings. The tool container is made from 
\4-in. copper-bearing steel sheets which may either be 
riveted or welded together. The handle is made from 
1%4-in. wrought iron pipe. 


Decisions of 
Arbitration Cases 


(The Arbitration Committee of the A. R. A. Mechanical 
Division is called upon to render decisions on a large 
number of questions and controversies which are sub- 
mitted from time to time. As these matters are of 
interest not only to railroad officer: 


s but also to car 
inspectors and others, the Rail Mechanical Engi- 


‘neer will print abstracts of decisions as rendered.) 


Repairs Claimed Excessive 
And Unwarranted 


Five G. M. & N. cars and 3 N.O.G.N. cars were re- 
paired by the New Orleans Public Belt Railroad and 
charges included in regular monthly bills. The Gulf, 
Mobile & Northern took exceptions to charges, claim- 
ing extensive repairs had been made in violation of Rule 
1, paragraph (b). The N.O.P.B. claimed repairs 
made were the minimum necessary for safety of lading 
and trainmen. Case was appealed. 

The G. M. & N. claimed that the N. O. P. B. had made 
unwarranted repairs in violation of Rule 1, paragraph 
(b). A statement was submitted showing bills for the 
eight cars totaling $225.69, ranging from $10.13 to $57.28 
per car. The N. O. P. B. is a switching road with whom 
they made connections at New Orleans. 

The N.O.P.B., in analyzing bills, stated that none 
of the cars was subject to disposition under Rule 120. 
It was contended that a similar case was covered by 
Arbitration cases 1033 and 1094, and that repairs were 
within scope of Rule 16 and not in violation of Rule 1, 
paragraph (b). The majority of G.M.&N. cars were 
afterwards loaded on, their line with various commod- 
ities. It was stated that they were compelled to make 
repairs to foreign cars in order to meet demands for 
first-class equipment and that it would be bad policy to 
subject industries to delay caused by lack of suitable 
equipment. It would be difficult to handle requests for 
empty cars, preparing only certain cars and making only 
certain classes of repairs. The N.O.P.B. serves many 
industries and, in the first ten months of 1931, 26,420 
cars were loaded, of which 1,054 were delivered to the 
G.M.&N. During the period less than 100 G. M. & N. 
cars were repaired. Foreign cars returned to G. M. & N. 
under load greatly exceeds G.M.&.N. ownership re- 
paired on their line and returned. Repairs in question 
included brake beams, decking, side doors, lining and 
roof boards. Repairs were considered necessary for 
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safety of lading and trainmen and it was felt they were 
justified in making them. 

In a decision rendered April 11, 1935, the Arbitration 
Committee said: “The repairs in question do not exceed 
the minimum necessary for safety of car, lading and 
trainmen, as provided in Rules 1 and 16. Therefore, 
claim of the Gulf, Mobile & Northern is not sustained.” 
—Case No. 1741, Rules 1 and 16, Gulf, Mobile & 
Northern vs. New Orleans Public Belt Railroad. 


Improper Repairs on Basis of Billing Repair 
Cards Covering Control Valve 


The Chicago, Rock Island and Pacific cleaned the air 
brakes on S. P. baggage car 6446, February 15, 1932, at 
Chicago and issued billing repair card showing U-12-B 
type U. C. control valve removed and applied. The 
Rock Island again cleaned the brakes on the same car 
December 9, 1932, and, as shown on billing repair card, 
a U-12 type U. C. control valve was removed and ap- 
plied. The Southern Pacific matched the two C. R. I. & 
P. billing repair cards and forwarded documents to the 
latter road requesting adjustment of overcharge in 
amount of $85.00. C. R. I. & P. maintains that subse- 
quent billing repair card cannot be considered valid as 
joint evidence if car has been on home line during inter- 
val between first and subsequent repairs and demanded 
evidence of wrong repair per Rule 12. The S: P. claimed 
this was unnecessary, as C. R. I. & P. billing repair cards 
in themselves constitute joint evidence. Failing to agree 
the case was appealed. 

The Southern Pacific in its statement said that the 
question at issue is whether or not the two C. R. I. & P. 
billing repair cards issued in February and December 
covering air brake work on S. P. car 6446 served as 
joint evidence of wrong repairs. It was evident that 
these were conclusive evidence of wrong repairs in De- 
cember as previous card showed car equipped with 
U-12-B valve at that time and that in accordance with 
item 20-C of passenger Rule 21, a credit of $85.00 is due. 

The C. R. I. & P. in its statement called attention 
to care taken by repairs forces at Chicago and main- 
tained that a U-12 valve could not have been substi- 
tuted for a U-12-B valve in December and that they 
must refuse responsibility and expense of wrong repairs 
without the submission of joint evidence by owner in 
accordance with Rule 12. The car referred to was deliv- 
ered by C. R. I. & P. to S. P. in interchange service six 
times between February 17, 1932, and December 11, 
1932, and received back from S. P. five times. The car 
was not on line of C. R. I. & P. between May 8 and 
December 8 when air brakes were repaired a second 
time on December 9. It was contended that C. R. I. & P. 
position was supported by Arbitration Decisions 1381 
and 1709. 

_In a decision rendered April 11, 1935, the Arbitra- 
tion Committee said, “Car owner failed to obtain joint 
evidence within 90 days after first receipt of car home 
as required by Rule 12. The contention of the Southern 
Pacifie is not sustained.”"—Case No. 1742, Rules 12 and 
90, Southern Pacific vs. Chicago, Rock Island & Pacific. 


Transfer of Lading—Expense of 
Cleaning Tank Included 


E. R. I. X. tank car 610, loaded with fuel oil, was 
received from the Santa Fe at Ponca City, moved to 
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Kansas City and delivered to Union Pacific, being des- 
tined for Omaha. On arrival at U. P. yards at Kansas 
City an inspector of the Kansas City Car Interchange 
Bureau reported car in bad order account outlet pipe 
broken off and cap missing and leaking at outlet valve. 
Authority was issued to U. P. for cost of transferring 
load. The U. P. intercepted C. H. I. X. car 8416, pre- 
viously loaded with kerosene, into which to transfer the 
fuel oil and agreed to pay the cost of cleaning after car 
was unloaded, to make it suitable for the same commodity 
with which it was previously loaded. 

The C. R. I. & P. in its statement said that the U. P. 
in rendering bill on authority of a transfer card included 
a charge for $18.00, the cost of cleaning C. H. I. X. car 
8416 after the fuel oil was unloaded, claiming expense 
to be a proper charge against delivering line per arbi- 
tration decision 1440. C. R. I. & P. contended that U. P. 
made no diligent effort to locate a suitable car into 
which to make the transfer, but intercepted the first 
available car, which happened to be clean, rather than 
pick out a fuel car from those passing through Kansas 
City daily in large numbers, and therefore, declined to 
pay the cost of cleaning. In Case 1440 it was shown 
that the V. S. & P. endeavored for several days to 
locate a suitable car and being unable to do so secured a 
car with the understanding that it would be cleaned after- 
wards and restored to its original condition. In the pres- 
ent case apparently no effort was made to find a suitable 
car because the entire transaction of picking up the car 
and making the transfer consumed only 4 hr. and 15 min. 
It is, therefore, contended that decision in case 1440 is 
not parallel and that the cost of cleaning is not a proper 
charge against the C. R. I. & P. 

The Union Pacific in its statement said that E. R. I. 
X. car 601 was entitled to best movement possible. 
Immediately after it was found leaking and marked for 
transfer, a check was made of U. P. yards to locate a 
tank car of similar capacity which had last contained a 
commodity that would permit its use without prior or 
subsequent cleaning. No suitable car being available, 
arrangements were made to use C. H. I. X. car 8416, 
with the understanding that this was a clean car in 
kerosene service and U. P. would accept bill for clean- 
ing when car was released. In rendering its bill the 
U. P. included $18.00 for cleaning as part of cost of 
transfer and maintains that procedure was supported by 
decision in case 1440. E. R. I. X. car 601 was delivered 
to U. P. by C. R. I. & P. at 12:15 P. M. April 6, 1933 
and scheduled to move out of Kansas City over U. P. at 
5:00 P. M. the same day. Search for a suitable car 
required. approximately 3 hr. leaving only 2 hr. to 
effect transfer and switch car into scheduled train. Re- 
ferring to contention by C. R. I. & P. that the U. P. 
finding it had no suitable car should have called upon 
the Rock Island, or some other connecting line for a suit- 
able car, it was stated that the Rock Island could not 
have furnished a car in time to avoid delay for the reason 
that the next regular delivery from Rock Island to Union 
Pacific was scheduled at 11:00 P. M., and also that even 
if a suitable car had been found, as only 2 hr. remained 
in which to make a transfer, the C. R. I. & P. could not 
have furnished a car in time to maintain scheduled move- 
ment of load, even if such a car had been found avail- 
able. In order to avoid delay the U. P. had no other 
recourse than to use a car that would require cleaning 
after release. 

In a decision rendered April 11, 1935, the Arbitration 
Committee said: “The position of the Union Pacific is 
sustained. Decision No. 1440 is parallel.” Case No. 
2 pa 2, Chicago, Rock Island & Pacific vs. Union 

acific. 
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In the 


Back Shop and Enginehouse 





Labor Saving Devices at 


Albuquerque Shops 


NUMBER of relatively simple but effective de- 

vices for saving labor at the locomotive shops of 
the Atchison, Topeka & Santa Fe, Albuquerque, N. M., 
’ are shown in the illustrations. In general, these devices 
are neither complicated nor expensive to make, and 
they are typical of the many ingenious gages, test racks, 
work-holding fixtures and material-handling devices 
which railway shop men have developed in recent years 
to assist them in maintaining production with reduced 
working time. 


Checking Driving-Box Saddle Seats 


A special gage for checking the frame clearance of 
driving-box saddles and making sure that the saddle 
seats are properly squared is shown in the illustration. 


Special gage for checking driving-box saddle seats 


This gage consists of two steel plates, one of which 
extends over the top of the box through the saddle 
and shows the exact center line of the shoe-and-wedge 
faces. The other plate fits in the shoe-and-wedge face 
of the box, being automatically centered by two short 
pieces of angle steel capable of parallel extension 
against the sides of the shoe-and-wedge ways. The 
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construction of this gage is quite clearly shown in the 
illustration. 

In using this gage, the saddle is placed on the driv- 
ing box and the gage is applied between the flanges 
and against one of the shoe-and-wedge faces. The 
parallel angles are then pressed out until they contact 
the flanges. The saddle clearance can at once be noted 
by measuring from the center line. Squareness of the 
saddle seats on the box is checked by using a combina- 
tion square from the top plate to the saddle seat. 


Drilling Holes in New Cylinder Saddles 


The process of changing from cast-iron to cast-steel 
cylinders on certain classes of Santa Fe power devel- 
oped the need for a more efficient method of drilling 


An unusually convenient cylinder-saddle drill jig 


cylinder saddle-bolt holes, formerly done by using a 
portable pneumatic drill and an “Old-Man” which had 
to be changed in position for each hole. The device 
illustrated has been developed to give proper radial 
alignment to the motor and permit the drilling of all 
holes with one set-up. 

The drill jib is T-shaped and consists of a hexagon 
bar with indexed crosspiece of flat steel. The cross- 
piece is bolted to the front-end door ring, on the smoke 
box center line and the end of the hexagon bar is placed 
in the center flue. A sliding saddle moves on the bar, 
the lower section of cylindrical plate serving as a stop 
for the air-motor feed screw. On top of the saddle is 
placed a small sheet metal cylinder to contain the cutting 
compound which is allowed to flow by gravity through 
a small hose line to the point of drill. The circular 
plate at the junction of the bar and the crosspiece is 
indexed, as shown, to permit locking the bar in place 
when drilling holes at an angle. This drill jig, which 
is set up and operated by one man; is said to reduce the 
time of drilling cylinder saddle-bolt holes 50 per cent. 
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Device for Removing Superheater Units 


With the application of Type E superheater units, 
difficulty is sometimes experienced in removing these 
units when repairs are necessary to the units, flues or 
flue sheets, since each of the four loops of each unit 
is in a separate flue and there is a tendency to jam or 
bind when the units are being removed. To meet this 
condition, the superheater unit puller, was developed. 

The device comprises a ladder-type scaffold and plat- 
form, carried on four flanged wheels and having a power 
unit in the base which consists of a track-wrench motor 
of a type now obsolete for its original purpose. This 
motor operates from the shop air line and drives a 
Foote reduction gear with a ratio of 11% tol. A 
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The superheater unit puller, set in place ready for 
operation 





Ball bearing cylinder which facilitates removing tubes and flues from locomotive front end 
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shaft, mounted on the base of the scaffold back of the 
motor and not shown in the illustration, carries two 
drums for winding up the rope used in pulling units. 
The single sliding pulley and shaft at the top of the 
scaffold are capable of vertical adjustment as required 
to give a direct pull on the units. A platform provides 
firm footing, at the proper elevation, for men engaged 
in removing the units. A  unit-carrying platform, 
mounted on wheels, is placed between the puller and 
the locomotive front end. 

In operation, the unit puller is blocked the proper 
distance away from the locomotive front end and a 
chain placed on three units at once, the puller rope 
being given a turn or two around the large drum and 
the air motor started. In most cases this pulls the three 
units immediately. However, if any difficulty is experi- 
enced, the rope is applied around the smaller drum, 
which decreases the speed and greatly increases the 
pulling power. The use of this device has reduced the 
time of unit removal about 75 per cent. Two men only 
are required, one operating the motor and the rope con- 
nection and the other hooking on units and properly 
positioning them on the unit-carrying platform. . 


Quick Removal of Flues from Boilers 


Recent substantially increased flue work at Albu- 
querque shop has been greatly expedited, at least insofar 
as handling flues is concerned, by means of the ball- 
bearing roller shown in one of the illustrations. This 
device consists of a cylinder made of steel tubing which 
operates on ball bearings around a shaft of smaller size. 
Provision is made for shortening or lengthening the bars 
to fit smokeboxes of different size by means of a tele- 
scoping tube construction, with small pins used to hold 
the telescope sections wherever they may be set. The 
ball bearings used are old bearings removed from cen- 
trifugal feed-water pumps. 

The general idea of this device is to provide a free 
running support for boiler tubes and flues as they are 
being removed from locomotive front ends. Three men 
were formerly required for this work, but the use of 
the ball-bearing roller permits the tubes and flues to 
readily slide out against the sheet-metal stop on the flue 
rack and save the work of at least one man. 


Portable Rack for Repairing Gasoline Engines 


To facilitate repairs on large gasoline engines for 
work equipment, a portable rack has been developed, as 





illustrated. This consists of two pairs of old push-car 
wheels carrying a welded frame built up of steel bars 
and angles and arranged to support the engine at a 
suitable height for most convenient work. The upper 
parts of the engine can be readily reached by standing 
on the lower bars of the frame, and ample room is 


Portable gasoline engine repair and test rack 


provided to get under the engine for necessary inspec- 
tion and repairs. 

This portable rack provides a convenient means of 
moving the engine on standard-gage rails between the 
various shop departments, and it also serves as a test 


Special swedging device used in finishing welded tender 
brake-beam ends without subsequent machining 


rack to support the engine during preliminary break-in 
operation. The rack, which is easily made, has demon- 
strated its value in the reduced time of handling work- 
equipment gasoline engines during necessary repair and 
testing operations. 
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Building up Worn Tender Brake-Beam Ends 


To eliminate the necessity of turning tender brake- 
beam ends, after being built up by autogenous welding, 
the device illustrated has been developed and is now 
giving satisfactory service at Albuquerque shops. It 
consists of a long rack equipped with an adjustable 
sliding block to support one end of the brake beam and 
dies at the other end, operated by an old flue swedger. 
After the building-up operation is completed and while 
the brake beam end is still hot, it is placed in the die 
and swedged down to a smooth finish of proper size to 
fit the hole in the brake-shoe head without further 
machining or finishing. The machine set-up time and 
the time and cost of the machinery operation, itself, are 
thus saved. 


Taper Chaser 


Die Heads 


N IMPROVED line of chaser die heads has been 
developed by the Eastern Machine Screw Cor- 
poration, New Haven, Conn., for cutting taper pipe 
threads. The die head is designed to cause the chasers 
to recede at a definite rate until, when the proper length 
of thread is cut, the die head instantly opens, withdraw- 
ing the chasers from the work. The actual taper is gov- 
erned by the action of the die head instead of being de- 
pendent on the chasers themselves and thus pipe threads 
with proper taper are assured. 

The chasers do their cutting at the chamfer only, 
leaving no visible marks. Taper action is obtained by 
means of a rotating opening cam placed between the 
back plate of the head and the knurled adjusting nut on 
the shank. The angular position of this cam is deter- 
mined by a work plunger inside of the die head shank, 
which, when pushed back by the work, rotates the open- 
ing cam at a pre-determined rate. This rotating cam 


H. & G. taper cutting inserted chaser die head, style TM 


is adjustable for position and together with adjustment 
of the work plunger, determines the length of taper 
thread. The amount of taper is fixed by the incline on 
this opening cam and the final opening of the die head 
is accomplished by a sudden drop in the cam. A fine 
adjustment for pitch diameter is obtained by the knurled 
adjustment nut. 

These die heads may also be equipped with a cham- 
fering and reaming tool that will chamfer and ream the 
end of pipe nipples at the same time that the thread is 
being cut. 
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Jim dressed slowly, still about half asleep 





FROM SEVEN TO SEVEN 


IM EVANS was snoring like an oversensitive boiler 
pop and almost as loud, when the alarm clock on 
a stand by his bedside rattled insistently. Jim stirred 
uneasily, reached over and shut off the alarm without 
waking, and murmured, “That blamed switch engine bell 
is cracked,” and was almost instantly snoring again. 

He didn’t snore long; his wife poked him in the ribs. 
“What are you grumbling about?” 

“Huh—huh—’” Jim grunted. 

“Wake up, five-thirty,” Mrs. Evans reminded him. 

He yawned prodigiously, and with an effort opened 
one eye. He was thinking about trying to open the 
other when his wife gave him another dig in the ribs, 
and the eye opened involuntarily. 

“Get up!” Mrs. Evans insisted. 

“Dadblast it! I was dreaming—dreamed that round- 
house foremen didn’t have to work but eight hours a 
day and had every other Sunday off when that blamed 
switch engine came by and—” 

“Well, being as it was a dream and you are supposed 
to be at work by seven o'clock, you’d better drag out!” 

Jim drug out. After a little fumbling, he found the 
light switch and turned on the light. His wife followed 
close behind, wriggled into a heavy bath-robe, fur 
trimmed house slippers, and shuffled towards the kitchen. 
Jim dressed slowly, still about half asleep, and was 
splashing his face with cold water to wake it up when 
the sound of toast being scraped reminded him breakfast 
was just about ready. 
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by 
Walt Wyre 


He finished breakfast, smoked a cigarette with his 
second cup of coffee, and was ready to go. When he 
opened the door, a blast of icy air struck his face; frost 
crystals sparkled in the beam of a flashlight he played on 
the ground before him as he walked to the garage. 

The starter on the car did its best when Jim pressed 
the switch, but its best wasn’t enough. Congealed oil 
held bearings and glued pistons to cylinder walls with a 
tenacity that the starter couldn’t overcome. He found 
the crank and bent the handle turning the cold motor. 
A couple of “p-futs” rewarded ten minutes of effort and 
profanity. 

“Want me to help you?” Mrs. Evans called from the 
doorway. 

“Hell, no! I'll walk,” Jim replied, and started on the 
mile walk to the roundhouse. 

A tinge of red was showing in the east when Jim 
reached the roundhouse. It wasn’t yet light enough to 
see well, but he didn’t need light. Eight of his twenty- 
odd years with the S. P. & W. had been spent as round- 
house foreman at Plainville. 


IHE seven o’clock whistle blew just as Evans reached 
the roundhouse office. Bob Parker, the night fore- 
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man, muffled to the ears in sheep skin coat and fur cap 
was waiting to go home. 

“How’s things going?’ Jim greeted. 

“Oh, about so-so,” Parker replied. “Pretty cold; had 
trouble with the fuel oil, so cold the pump wouldn't 
handle it. Dynamo froze and bursted on the 5088. S’all 
in the dope book,” Parker told him. “But it’s not near 
as cold as I have seen it. Why, I remember one time 
when I was on the Big Four—” 

“Anything called?” Jim interrupted. 

“5092 for No. 11. The passenger is three hours late ; 
be in about eight-ten; engine’s outside,” the night fore- 
man replied as he opened the door to leave. 

Evans took a chew of “horseshoe” and sat down at 
his desk to look over the dope book and the morning 
line-up. On account of the cold and high winds, trains 
‘were running late in spite of reduced tonnage and extra 
sections when necessary. The way the line-up showed 
it, there would be one extra engine over the number 
required, counting the 5076 that would come in No. 11. 

“Well, that’s not so bad,” he mused as he gathered 
up work reports and slips. “Hope the 5076 don’t have 
too much on her.” 

The phone rang before Jim finished sorting the work 
slips. The night clerk went off at six A. M. and the day 
clerk didn’t come on until eight. Jim answered the 
phone. It was the dispatcher wanting to know what 
engine for the Gold Ball east bound freight No. 82. Jim 
told him and went back to sorting work slips. Starkey, 
the general foreman, came in just about time Evans was 
through. 

After exchanging greetings with the general foreman, 
Jim went to the roundhouse. He distributed the work 
slips in pigeon holes for the various mechanics. Almost 
subconsciously he gave each man of a craft the particular 
class of work the man could do best. The slips were 
distributed and work reports placed in holders in front 
of the engines to be worked by the time the eight o’clock 
whistle notified the day force it was time to go to work. 
It took about fifteen minutes to get the bunch lined out. 

Jim was circling the turntable pit on the way back to 
the office when he met the engineer that was to go out 
on No. 11. “Branch pipe froze solid,” the hog-head told 
him. : 

Evans swore fervently, mentioning the ancestry of 
hostlers in general, and the one on the third trick in 
particular that had allowed the branch pipe to freeze. 
He took a fresh chew and went back to the roundhouse 
to look for a pipe man. 

While he was looking for the pipe man, Machinist 
Johnson stopped Evans. “We've got the dome cover 
off the 2874 ; wish you'd take a look at the throttle valve.” 

“Be back in a minute,” the foreman said without 
stopping. 

There was a thirty-minute delay on No. 11 thawing 
the frozen pipe. After it was thawed, Jim went by the 
2874 to look at the throttle. 

“Say, Mr. Evans, we need some blacksmith coal,” 
the blacksmith told the foreman as he came down off 
the 2874. “And some one on nights used the fire last 
night—heated brass or something—anyway, I had to 
clean it all out before I could make a weld,” he com- 
plained. 

“O. K., I'll tell the storekeeper to order some coal 
and leave a note to Parker about night men using the 
forge. They have orders to use the gas furnace for heat- 
ing,” Evans added. 


T took Jim fifteen minutes to get to the roundhouse. 
He was stopped four times on the way. He had just 
sat down at the desk, feet propped on an open drawer 
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for a moment’s relaxation, when the inspector came it.. 

“There’s a bad crack in the left cylinder casting of the 
5076; she came in on No. 11.” The inspector beamed, 
as though finding a cracked cylinder on the only extra 
engine that was available for service at the time was 
something to be proud of. 

Evans’ feet dropped to the floor with a thump. The 
inspector followed him out to the 5076. The casting was 
cracked. No doubt about it, right up next to the flange 
where the two cylinder castings bolted together. A thin 
white line showed where steam had been leaking. 

“Well, we can’t run it that way, that’s a damned 
cinch!”” Jim remarked reflectively. “Maybe we won't 
need her,” he added hopefully. 

He went back to the office to break the news to the 
general foreman. 

“How long will it take to get the 5082 off the drop- 
pit?’ Starkey asked. 

“Oh, hell—two days at best without working over- 
time on it, and I’d rather pay it myself than listen to the 
master mechanic rave about overtime.” 

“Yeah,” Starkey said, “but they’re standing on his 
tail about it too. Maybe we can make out’ somehow.” 

The phone interrupted the conversation. “Round- 
house clerk talking.” John Harris picked up a pencil as 
he answered the phone. He made notes on a pad of 
yellow clip as he listened. “O. K., I'll tell him.” Har- 
ris hung the receiver on the hook. .. .“Dispatcher wants 
an extra east at eight o’clock—trainload of movie people 
from Los Angeles—said to be sure and have a 5000 in 
good shape. Conover is riding the train,” Harris added. 
Conover was the superintendent of motive power. 

“Now ain’t that nice?” Evans’ voice dripped sarcasm. 
“Where’m I supposed to get any 5000 engine, let alone 
a good one—pull it out of my hat like a magician does 
rabbits ?” 

“Maybe,” said Starkey, “the cylinder on the 5076 is 
not cracked bad as you think.” 

“It might not be, but I don’t want to take the chance. 
When one of them castings starts cracking, they go fast. 
lf I’d run that engine, the right cylinder would fall off, 
sure as hell. That happened three years ago on the 
5079. The stink raised about it would have made a 
skunk think he needed a gland operation.” 

Nevertheless, it was the 5076 or a freight engine, and 
Evans went out to look it over again. Starkey went 
with him. 

The hostler had the engine on the turntable when the 
two foremen got there. They waited until the engine 
was run in the -house. Eight above zero was pretty 
cold to stand around in, anyway. 

When the engine was in the house, Starkey told the 
hostler to apply the brakes and open the throttle a little. 
When he did, steam hissed through the crack in the 
cylinder. 

“Nope,” Starkey shook his head disconsolately, “can’t 
run that way. I’ll go see how the boys are getting along 
on the drop-pit.” 

Evans stayed at the 5076. He added a hunk of “horse- 
shoe” big as a hen egg to the cud in his jaw and spat 
reflectively. One eye closed like he was aiming a gun; 
he stooped and sighted across the front and back of the 
cylinders. “That might do it,” he spoke aloud to him- 
self, as he started to the storeroom. 

Jim was pleasantly surprised to find the things he 
wanted in the storeroom, two draw bars for 1600 class 
engines and four three-inch hex nuts and some three- 
inch round cold rolled steel. He hurried back to the 
roundhouse and put a machinist and helper at work on 
the job. 

The general foreman came up while Evans was giving 
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instructions to the machinist. “Looks 
like a 2800 or nothing.” Starkey’s 
voice sounded like he was telling of 
a recent bereavement. 

“Maybe not.” Jim’s teeth met in a 
plug of “horseshoe.” “I’m going to 
take a shot at fixing it.” He indi- 
cated the 5076 with the stub ended 
thumb of his left hand. 

The clerk interrupted further con- 
versation. “The brains wants to know 
what about an engine for the special, 
said tell you to be sure and have a 
good 5000, they’re going to be late; 
hit a snowstorm west of here, want 
to make the time up.” 

“Tell him the 5076 and tell him if 
he'll get °em over the road, we'll get 
‘em out of the house,” Evans snap- 
ped. 

Harris opened his mouth to say 
something, changed his mind and 
went back to the office. 

“Dynamo on the 2819 needs a 
new steam head—froze and bursted.” 
It was Ned Sparks, the electrician. 
“Not any in the  storeroom,” he 
added. 

“Get one off the 5082. She’s on 
the drop-pit. Tell the storekeeper to 
wire for one.” 

Sparks understood the foreman 
meant to wire for a dynamo steam 
head and not for a drop-pit. 
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HE twelve o'clock whistle blew 

before Jim realized that the 
morning was half gone. He rode 
home to lunch in the car with Star- 
key. At one o’clock he went to the 
roundhouse to see how the machin- 
ist was getting along on the 5076. 
The work was progressing nicely. 
Two other machinists were put to 
work going over other parts of the locomotive to see 
that everything was in first-class shape. He had the 
lubricator set to supply more oil to the cylinders and even 
told the supply boy to put on an extra quart of en- 
gine oil. 

“Probably get a letter from the president of the road 
if he hears about the extra valve oil,” Jim remarked, 
“but I want to be certain she’s lubricating.” 

Evans stayed with the machinist on the job of repair- 
ing the 5076 most of the afternoon; that is, he was with 
him except when answering the phone, showing how 
various other jobs should be done, O.K.ing requisitions 
for tools, doing a little engine spotting when the hostler 
was busy getting engines out, checking work reports, 
and handing out work slips, and a few other odd jobs 
that don’t count in a roundhouse foreman’s twelve-hour 
tour of duty. 

The job on the 5076 was finished shortly before five 
o'clock. Jacket was removed from cylinders and valves, 
leaving the castings exposed. The two drawbars were 
placed lengthwise of the cylinders, one on each side in 
the depression that marks the junction of the valve 
chamber and cylinder. A little chipping was necessary 
for the rectangular bar to fit snugly against the casting. 
Two three-inch rods of cold rolled steel, threaded on each 
end, held the drawbars in place, forming in effect a 
large clamp around the two cylinder castings. The rods 
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One eye closed like he was aiming a gun, he stooped and sighted across 


the front of the cylinders 


were through the holes in each end of the two draw- 
bars. Holes in the drawbars were too large for the three- 
inch rods, so washers were cut from one-inch boiler 
plate and slipped over the rods between drawbar and 
nuts. 

Getting the rods in place presented quite a problem. 
Space was narrow and the opening obstructed so that 
the rods had to be kinked in several places to go through. 
A template of half-inch rod was used to get the exact 
shape of the bends; quarter-inch was tried, but wouldn’t 
hold its shape. 

Before the nuts on the rods were drawn up tight, 
Evans had the machinist drill a small hole at each end 
of the crack in the casting. This was done to prevent the 
crack progressing. Round iron plugs were driven in 
the holes. Nuts on the rods were drawn tight, allowed 
to stand awhile, and tightened again to take out the 
stretch. 

“Well, it looks like a threshing machine, but I believe 
it'll hold together,” Evans told the general foreman 
when the job was finished. 

Evans just had time before five o’clock to go through 
the house and see if work was finished on locomotives 
needed for night trains. It wasn’t—there was more 
work than the handful of men on nights could possibly 
get done. The unlooked-for job on the 5076 was partly 
at fault. Two machinists and their helpers were told 
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to work overtime. That meant more explaining, Evans 
knew, but no way out of it. The work had to be done if 
the engines were to run. 

After the five o’clock whistle blew, Jim gathered up 
work reports and slips on jobs to be left for the night 
men and went to the roundhouse office. Some of the 
mechanics had neglected to sign work reports for jobs 
done and he had to go back to the roundhouse to check 
up. He swore he was going to take the next man out 
of service that did a job and failed to sign for it, and 
knew that he didn’t mean it. 

By six o'clock, things seemed to be in pretty good 
shape. Evans was taking a well earned rest, feet on 
desk and pipe burning evenly, when the hostler came in. 

“Say, there’s a bad air leak on the 2842; she’s called 
for: seven-thirty,” the hostler said. 

Evans swore apathetically and went back to the round- 
house. He told one of the machinists that was work- 
ing overtime to get some tools and come out to the 2842. 
After twenty minutes’ search, the leak was located. The 
pipe-fitter had failed to tighten a union on the air reser- 
voir pipe. Jim got his feet thawed out by seven o’clock 
and time to go home. 

Two days later, there was a letter from the superin- 
tendent of motive power. The letter said in part: “Per- 
formance of engine 5076 on the special was satisfactory. 
Appearance of the engine was disreputable. Please ex- 
plain why an engine in such a condition was used on 
this important train. I want to impress the fact that 
good appearance of all our engines is important and 
particularly of passenger equipment. If necessary to use 
repairs that disfigure our engines, in the future use them 
only on engines in freight service.” 

“Well, I’d rather answer that than explain why the 
train didn’t have any engine at all,” Jim commented as 
he took a fresh chew and started out on another twelve- 
hour day. 


Repairing Pneumatie Drills 
At Piteairn Shops* 


ANY types of pneumatic drills are required at the 

Pennsylvania Pitcairn (Pa.) air-brake repair shop 

which handles the work for the Central Region of that 

system. These will vary from a small %4-in. maximum 

capacity drill to the heavy duty close-quarter types which 
will handle 3-in. drills. 


Disassembly of Pneumatic Drills 


Upon being received at the shop the pneumatic drills 
are tested in order to determine what their condition may 
be and the extent to which they can be operated. They 
are then dismantled and the parts are thoroughly cleaned 
in a tank containing a turpentine substitute. In disman- 
tling the protectors are removed from the spindle. The 
crank caps are removed, then the chamber plates, cylin- 
der heads and exhaust deflectors. On the long-stroke, 
four-cylinder drills the crank assembly is removed as a 
unit. In order to do this the rotary valve is removed to 
release the vacuum behind the pistons. The crank is 
then turned until one piston is on dead center at the top 
of the stroke. Then the whole crank is raised and pulled 
in a direction away from the piston. When the piston 
slips out of the cylinder further upward movement of the 
crank is stopped and the crank is moved sideways to re- 


“This is the seventh of a series of articles dealing with repair work 
at the Pitcairn air-brake shop. 
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move the opposite piston from the same crank pin. The 
other pair of pistons is removed in the same manner. To 
disassemble the crank on this type of drill the taper pins 
which aline the crank pins and the crank web are driven 
out and the web pinch bolt is removed. The pinch bolt 
is screwed in again from the reverse side of the web 
against the web spreading plate, or a hardened steel plate 
is inserted in the slot, after which the upper and lower 
crank ends are removed. 

There is another type of four-cylinder drill in which 
the crank assembly is removed as follows: A pair of 


This notch in ball socket must 
be towards outside of cylinder 


-~__Tippiston and swing 
out on this line 


Fig. 1—The method of removing the pistons 
from the cylinders 


long-nose pliers is inserted into the piston and the ends 
of the pliers inserted in two small holes in the connecting 
rod springs. The spring ends are then squeezed to- 
gether and pulled from the piston. After all four springs 
are loose the crank may be lifted from its place. On still 
another type of drill the rotary valve is first removed 
and the pistons are turned in their cylinders until the 
notch in the ball socket is toward the outside of the cyl- 
inder. The crank pin nearest to the pinion is turned to 
its highest position. The whole crank is lifted upward 
and, as the pistons attached to this pin are raised in their 
cylinder, the crank and connecting rod are rocked to one 
side of the case until one rod enters the notch in the ball 
socket. The movement is continued until the rod touches 
both the rim of the piston and the edge of the cylinder. 
The opposite piston is then removed by tipping and 
swinging it out of the case as shown in Fig. 1. The first 
piston is removed by turning the crank pin to the oppo- 
site side of the case and pulling it straight out. The re- 
maining pistons are removed in the same manner. 
There is still another type of drill which has pistons 
with cut-away sides. These are removed by turning the 
crank until one of the crank throws is in the highest posi- 
tion. Then the pistons connected to this throw are 
turned so that their cut-away sides are toward each other. 
These two pistons can now be lifted out by pulling on the 
crank. The remaining two pistons can then be removed 
in a similar manner. After the crank shaft has been re- 
moved from the casing, the top ball race is removed, the 
crank screw taken out and the crank rollers removed 
through the screw hole one by one. It is then an easy 
manner to slip each pair of connecting rods with their 
bushings over the end of the crank shaft. Certain pre- 
cautions should be observed when repairing this type of 
drill. Each crank screw must be put back in the same 
hole from which it was removed, as they are not inter- 
changeable after having been fitted to any one hole. One 
type of crank assembly can be taken apart by removing 
the connecting-rod screw which permits one half of the 


hinged bearing to open up, allowing the connecting rod 
to enter the crank. 
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One type of lever-driven close-quarter drill is disas- 
sembled as follows: The gear cover is removed from the 
top of the cylinder and the bearing cap and bearing 
spring washer from the bottom of the cylinder. Then 
all of the case cap screws are removed. The cylinder 
will come apart and expose the entire operating mecha- 
nism. If it is desired to remove the levers, the thrust 
bearing end is unscrewed and the thrust bearing and its 
race are removed. The spindle is then pushed out of the 
cylinder. If a spindle ring is pressed on the lower end 
of the spindle, then the spindle is driven out with a soft 
hammer. The levers with pistons attached and with the 
crank complete may be lifted out. To remove the levers 
from the crank the bearing nut is unscrewed and the 
bearing pulled from the lower end of the crank. To re- 
move crank rollers and bushings a pointed tool is used 
to lift out the spring which holds each split bushing in 
place. Then the bushing can be removed from the roll- 
ers, one at a time, and the rollers removed from the 
ends of the crank. 


Repair Practice on Pneumatic Tools 

In repairing pneumatic drills, valve bushings, when 
worn, are reamed to an oversize sufficient to true them 
up and oversize valves are lapped in. When valve bush- 
ings are cracked or worn or reamed to a size which does 
not justify further reaming in the judgment of the re- 
pair man, they are scrapped. The reverse-valve bushing 
on reversible type drills is renewable. The worn bush- 
ing is removed by inserting a chisel at one side and curl- 
ing the bushing in; then it may be pulled out. Another 
method is to.tap a thread in the bushing and remove it 
by inserting a bolt. A new bushing is located radially 
by its key and pressed in flush with the cylinder case. 
The bushing is reamed to size after being pressed’ in 
place and the reverse valve lapped in. The rotary valve 
bushing is removed from the upper or feed-screw end 
and pressed in flush with the bottom of the governor 
chamber. After being pressed into place it is reamed to 
take the rotary valve. 

The cylinders on some types of drills are ground suf- 
ficiently to true them up and oversize pistons are used, 
the pistons being lapped into the cylinders, while on 
other types the cylinder bushings are renewed and stand- 
ard pistons are applied. Pistons are scrapped when they 
are worn .003 in. below standard cylinder diameter, or 
if the connecting-rod socket, connecting rod or the rod 
connections on the piston are broken. When the inside 
or outside toggle or crank are worn to the extent of .005 
in, or if the same amount of wear exists on the inside 
and outside connecting rod and crank, the necessary 
parts are renewed to take up the wear. When the con- 
necting-rod socket is worn .003 in., it is scrapped. 

_When it is necessary to renew any rollers on a crank 
pin, it is desirable to apply an entire new set to that pin 
in order to assure uniform diameter of rollers. When 
it is found necessary to renew a crank screw, the crank 
is disassembled and a new screw put in place, seating the 
screw until the locking wire hole or slot is flush with the 
crank, after which the locking wire is inserted and fas- 
tened. The end of the screw is then filed flush with the 
surface at the crank pin end in order to have the rollers 
pass without interference. After the rollers have been 
put in place the repairman should make sure that the 
crank screw has been turned in the proper distance so 
that the roller ends will have a flush face to work against. 
A locking wire is inserted and fastened and care must 
be taken to see that the position of the screw is not dis- 
turbed when adjusting the locking wire. 

On certain types of drills, when assembling a crank 
pinion on a crank, the tooth of the pinion is stamped 0. 
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This mark is lined up with an arrow stamped on the 
crank throw just outside the bearing. It is important to. 
see that this is done, as the timing would be affected if. 
the pinion were inserted in the opposite manner. 

When assembling the crank on long-stroke, four-cyl- 
inder drills the web is spread by means of the pinch bolt 
referred to in the description of the disassembling oper- 
ation. This permits the crank pins to slip into place. 
The crank-pin sleeves, connecting-rod bushings and the 
connecting rods are then put into place. The upper 
crank pin has an X stamped on the end and there is also 
an X stamped on the center web close to one of the 
crank-pin holes. The pin is placed in the center web 
first, from the finished side of the hole so that the X 
marks are adjacent. The lower crank pin is then put 
into its proper place. The crank-pin sleeves are renew- 
able and are provided with an extension lug which fits 
into the slot in the web and prevents turning with re- 
spect to the crank pin. The crank is then alined by re- 
placing the taper pins which are tapped lightly into 
place with a hammer. The old taper pins are generally 
scrapped, as new ones insure perfect alinement. The 
crank web pinch bolt is then removed and replaced from 
the opposite side of the web and tightened firmly with 
its lock nut turned down and fastened by a cotter pin, 
while the bolt head is held in a vise or by a wrench. The 
taper pins are then driven firmly into place and the split 
ends spread. It is important that the pinch bolt be firm- 
ly tightened and held while the lock nut is turned in 
order to prevent the bolt from being loosened, which will 
place the driving strain on the taper pins. The two 
crank ends are stamped with the same designating sym- 
bol and are assembled together. Care is taken to see 
that parts of two different cranks are not assembled, as 
they are not interchangeable. On the majority of the 
four-cylinder, long-stroke drills the crank is assembled 
complete before being placed in the drill. On one par- 
ticular type of drill the one piston is inserted in its cylin- 
der and the crank moved sidewise in order to insert the 
other piston on the same crank pin. The other two pis- 
tons are applied in the same manner. 

With respect to the typé equipped with connecting-rod 
springs, all four of the pistons are placed in their cylin- 
ders. The crank is put in place with connecting rods 
and the springs assembled. One spring is inserted at a 
time, the piston being pushed to the bottom of the cylin- 
der. The crank is rotated until the ball on the connect- 
ing rod reaches its seat in the piston. The spring is 
then pushed down into position by means of a forked 
tool, a light tap with a hammer assisting in pushing the 


spring into place. Another type of drill in which there. 


is a notch in the ball socket of each connecting rod is 
assembled as follows: One piston is placed in the cylin- 
der with the notch toward the outside of the cylinder 
and the rod entering the notch. At the point where the 
rod touches both the edge of the cylinder and the rim 
of the piston the opposite piston is inserted in the cylin- 
der, the notch in the ball socket being turned to the out- 
side of the cylinder. The remaining pair of pistons is 
applied to the cylinder in the same manner. 

When assembling the type of drill Having cut-away 
pistons the pistons are turned so that the cut-away sides 
are toward each other. With one ‘crank throw in its 
highest positidn the two pistons on each throw can be 
inserted at the same time. A governor is applied to a 
great many drills for the purpose of preventing excessive 
speeds when the drill is operated with a very light load 
or no load at all. This governor is screwed onto the end 
of the rotary rod and is seldom removed. In ease it 
must be removed, care is taken to see that when it is 
replaced it is locked in the valve again. On some types 
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of drills this is done by peening the lower end of the 
thread on the governor. This can be done by work- 
ing through the two exhaust ports near the end of the 
valve. On another type of drill the locking is accom- 
plished by center punching the flange on the governor 
body in the two milled slots on the end of the rotary 
valve. To remove the governor from the valve a wrench 
made to fit the hexagon hole in the governor is used. 
Only the specified springs for each type of governor are 
used. 

On certain types of drills the rotary-valve pinion is 
too large in diameter to pass through the bushing and is 
made separate from the valve. The pinion is removed 
in preference to the governor when it is desired to re- 
move the valve from the drill. 

Gears are renewed when broken or badly worn. 
Radial thrust bearings which take the spindle thrust are 
assembled with the side of the outer race stamped for 
thrust down or toward the spindle. The bearing is 
always assembled with a movable vace toward the spindle. 

On the lever-driven, close-quarter drills the assembly 
is accomplished as follows. It is necessary to hold back 
the ratchet pawls with a screw driver or similar tool 
while passing the spindle through the levers. This is 
most easily accomplished by starting the spindle through 


Diagram for Gear 
Setting on Lo 
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Fig. 2—Valve timing and gear setting 


the cylinder until it strikes the first pawl and then turn- 
ing the entire drill up and resting the piston end of the 
cylinder on the bench so that the whole weight of the 
cylinder and lever falls on the first pawl. Each pawl 
is then released with a convenient tool, permitting the 
lever to drop down over the spindle. The pistons are 
inserted in the cylinder bores, one at a time, beginning 
with either outside piston. The repairman should make 
sure that the lower bearing ring is in position before 
replacing the bearing cap. 


Valve Timing and Gear Setting 


Fig. 2 shows a diagram for gear setting on one type 

of long-stroke drill. The spindle gear (part No. 9) is 

. inserted so that the arrow stamped on one of the teeth 
engages the tooth space on the crank pinion (part No. 
17) marked by a ¢-in. milled cut. A wire or nail is 
inserted in the hole in the spindle gear web marked X 
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on the drawing and the rotary valve is turned until the 
wire engages the hole in the top of the valve (part No. 
29) then the teeth are meshed. In order to assemble 
the gears on this type of drill it is necessary to set the 
intermediate gears properly. This is done when the 
gear frame with the three intermediate gears assembled 
is placed in the gear case. The X stamped on each 
intermediate gear is lined up with the marks which are 
stamped 120 deg. apart on the spindle gear. 

Fig. 3 illustrates the method of setting the valves on 
an older type of drill. In this case it is only necessary 
to see that the letters stamped on the crank pinion and 
the valves register with those stamped on the spindle 
gear. The two rotary valves are interchangeable. 

The valve timing and the assembling of the gear on 











Fig. 3—The manner in which the valves are timed on this 
type of drill 


gear-driven, close-quarter drills is accomplished as 
follows. The rotary valve is inserted in its bushing in 
the assembled cylinder and the valve shaft is placed in 
the valve. The valve-shaft pin will fit into the valve in two 
pesitions, either one being correct. Next the crank is 
rotated until a small drilled hole in the upper crank web 
comes directly under the milled notch in the case cover 
flange on the case. The end of one gear tooth on the 
valve shaft has the end beveled off. With the crank 
in the above-described position the cylinder is placed in 


Crank Pinion 


No.!7 Crank Pinion Screw 


No.I9 


inter Gear Inter. Gear Stud 


No.1 


Fig. 4—How the gears are lined up on a lever-driven 
close-quarter drill 


the case and, while this is being done, the valve-shaft 
gear is meshed with the gear on the center web of the 
crank so that the bevel on the tooth comes directly undef 
another milled notch in the flange on the case cover. 

To assemble the gears the spindle is placed with its 
bearihg on it in the case. The lower drive shaft is then 
assembled in the case by inserting the bottom plate first 
and then the roller-bearing race. Next the rollers are 
set in with grease and finally the top plate is put i 
position. The drive-shaft pinion gear spacer and drive- 
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shaft gear are then placed in position in the machine and 
the drive shaft with the upper bearing assembly on it 
is pushed through them until the lower end enters the 
lower bearing. Next, the intermediate shaft, with its 
bearing, bearing spacer and gear assembled on it, is 
inserted in the drill from the lower side. The crank 
is then assembled with its bearing and pinion and 
dropped into position from the top. 

To time the valves on lever-driven, close-quarter 
drills it is necessary to line up the gears as shown in 
Fig. 4. The stamped teeth on the intermediate gear 
(No. 10) engage the tooth spaces on the crank pinion 
(No. 17) and the rotary valve (No. 29). 

New bodies are not used in making repairs as the 
cost does not justify the practice. Parts of old drills 


retained after the bodies are scrapped are used in making 
repairs to other drills of the same type when they are 
Pneumatic drill bodies are scrapped when 


suitable. 





Fig. 5—Test device for determining the efficiency of 
repaired pneumatic drills 


cracked or when they are so badly dented that the dents 
cannot be removed sufficiently to permit proper repairs 
to the drill. Housings are reclaimed by re-cutting 
threads and using oversize packing nuts when threads 
are damaged. While pneumatic drills are being removed, 
they are lubricated with a special air-motor grease. 


Testing Pneumatie Tools 


After the drills have been repaired they are subjected 
to a test to determine whether or not they are capable 
of performance equal to the manufacturer’s rating. The 
device used for testing drills is shown in Fig. 5. This 
device is equipped with a tachometer to indicate the 
speed of the drill spindle, as well as a Tool-om-eter for 
indicating the consumption of air in cubic feet per minute. 
The brake horsepower of the drill under test is calculated 
by the formula 

2mexXrx1xr.p.m. 


33,000 





Hp. = 
in which 


r =the length of the brake arm in feet (1.575 ft.) 
l=the weight required to balance the downward pressure of the 
brake arm 
I.p.m. = revolutions per minute as shown by the tachometer 
The following table gives the results of a test on a 
four-cylinder drill which will illustrate the method of 
calculating the horsepower. The free running speed 
of the drill is 410 r.p.m., with an air consumption of 66 
cu. ft. per min. As the load on the brake arm was 
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increased the following values were indicated: 


Weight, 
Ib, R.p.m. Ft. Ib 
20 260 5,200 
25 225 5,625 
30 190 5,700 
35 170 5,950 
40 150 6,000 
45 130 5,850 


It will be noted from the above table that the best 
performance was indicated at a weight on the brake arm 
of 40 lb. Calculating the horsepower by the above 
formula, the result is 1.80, which compares favorably 
with the manufacturer’s rating of 1.84 for this type of 
drill. Any pneumatic drills which fail to compare fa- 
vorably with the manufacturer’s power rating are re- 
examined to determine the cause of their poor perform- 
ance. 

When the drills have passed the tests satisfactorily, they 
are packed for shipment and the necessary records are 
entered as to type, date of repairs, etc. Approximately 
80 pneumatic drills are repaired at the Pitcairn shop 
each month. 


High-Power Precision 


Surface Grinder 


A LINE of high-power precision surface-grinding 
machines with hydraulic feeds which has been 
developed by the Mattison Machine Works, Rockford, 
Ill., apparently is well adapted to a railway shop use. 
In the smaller sizes, for example, with a table working 
surface 12 in. by 4 ft., vertical head adjustment of 16% 
in., and 14-in. diameter wheel, this machine should give 
effective service for many miscellaneous surface-grind- 
ing operations in railway tool rooms'and machine shops. 
In the larger sizes, for example, with a table working 
surface 24 in. wide by 7 ft. long, or more if required, 
the machine is well adapted for grinding locomotive 
rod sections, guide bars, link sides, shear blades, and 
thin castings, such as journal boxes which can be set 
up in multiple for light finish-machining operations. 

An outstanding characteristic of the Mattison sur- 
face-grinder is the powerful built-in motor construction, 
with the rotor mounted directly on the wheel spindle 
and balanced as a unit. With this positive and direct 
form of drive, no vibration is imparted to the wheel 
spindle, as may be the case with belts, chains, gears or 
other drive connections. 

To remove stock successfully with a grinding wheel 
it is necessary to maintain full power. When the wheel 
slows down, due to slippage, cutting efficiency is lowered 





One of the Mattison high-power precision surface gtinders 
of a size adapted to grinding locomotive guide bars 
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and capacity and quality suffer.. On the Mattison ma- 
chine, the motor delivers its full power direct to the 
wheel and there is ample reserve to insure full wheel 
speed for fast grinding. 

The wheel spindle with its totally enclosed, built-in 
motor, is mounted in heavy housing which is carried on 
the horizontal ways of the wheel slide assembly. This 
wheel slide assembly is in turn supported between two 
substantial columns having large taper-gibbed ways. 
This design affords a strong and secure support for the 
working parts. 

Longitudinal table travel is hydraulically operated. 
The stroke is adjustable to cover any portion of the 
table up to its maximum by a simple setting of the 
table reversing dogs. Table speed ranges from 30 it. 
to 100 ft. per minute. The transverse feed of the wheel 
is also hydraulically operated, movement being entirely 
automatic when grinding. Feed is variable up to 134 
in. at each reversal of the table. Both quick-acting and 
low-geared cross feeds, with automatic reversal, can 
also be operated by handwheel, either for grinding or 
wheel truing. ; 

Operating and adjusting levers, handwheels and elec- 
tric push buttons are closely concentrated on the front 
of the machine, all within convenient reach of the 
operator. Raising the wheel from the work is done 
electrically and the controlling push button is located in 
the end of the clutch lever. With one movement the 
hoisting motor is started and the power clutch is en- 
gaged. The downward movement of the wheel is con- 
trolled by a separate push button which is so arranged 
that the travel continues only while the operator keeps 
the button depressed. This permits spotting the wheel 
just above the work. Final adjustment for grinding is 
made by a handwheel and stop, with micrometer gradua- 
tions of 0001 in. The reversing of the wheel slide 
traverse is accomplished automatically, both on hand 
and hydraulic feeds, by two dogs on a circular disk, 
easily adjustable and located directly in front of the 
operator. This mechanism also serves as a quick means 
for locating the wheel in the center of the work. 

Increased production, together with savings in grind- 
ing costs, are direct results of the generous size of this 
Mattison surface grinder. Being able to fill the table 
or magnetic chuck with a large number of parts per 
set-up, together with a 6-in. face wheel increases ca- 
pacity Work hitherto ground with narrow wheels on 
cna light machines, can be ground much faster and 
with greater accuracy on this high-powered Mattison 
surface-grinder. 


Diesel Engine 
Questions and Answers 


19. Q.—In connection with Diesel engines what is the 
cause of excessive exhaust temperature and what causes 
low scavenging pressure? How does the condition of 
the valves affect this? A.—The exhaust temperature 
will be affected by the completeness of combustion and 
the expansion following combustion. A low exhaust 
temperature is an indication that the heat of combus- 
tion has been more completely converted into power or 
absorbed by the circulating water in the jackets or pis- 
tons. If too much fuel is injected or combustion is late 
or delayed, the heat generated during the power stroke 
may not be fully converted into power and the exhaust 


84 


gases will then contain more heat units than they should 
and this will be indicated by a higher than normal ex- 
haust temperature. Also, if the exhaust opens too soon 
by reason of improper adjustment, this also would cause 
a higher exhaust temperature. Delayed combustion may 
be caused by faulty admission of the fuel and defective 
air mixture. Leaky fuel injection valves or improper 
adjustment may be the cause. Leaky piston rings also 
may have some effect, as this detracts from the ability 
of the piston to absorb the power from the expansion 
of the gases during the power stroke and will also cause 
some loss of compression. The exhaust-gas temperature 
will rise to some extent with increase in power as there 
is a greater amount of heat to be converted. However, 
at low power an extremely low exhaust temperature may 
not be an indication of efficiency but may be caused 
by an excess of jacket cooling which takes away some 
of the heat which should be converted into mechanical 
energy. Low scavenging pressure is most likely caused 
by defective or inadequate scavenging pumps. How- 
ever, there is no particular gain in efficiency by having 
the scavenging pressure too high. This will increase 
the power, if enough fuel is injected. Leaky valve or 
other maladjustment of the scavenging pump, such as 
leaky pistons or other leaks, improper speed in case of 
a rotary blower and various other defects may account 
for a loss of pressure for the scavenging system. The 
remedy for above defects is to see that all parts are in 
proper adjustment and that the pistors, valves, etc., 
are kept tight. 


20. O.—In a Diesel engine, what does’smoky exhaust 
indicate? A.—A smoky exhaust indicates that the engine 


is overloaded or the injection of fuel is not timed prop-. 


erly. This condition also may indicate that the oil may 
be of inferior quality. 








| FIRELESS Enoine Runs ON > 
| STORED STEAM/ srooxuyn navy varo.: 


For explanation see page 88. 
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Clubs and Associations 





Car ForeMEN’s ASSOCIATION oF CHI- 
caco.—The A. A. R. Rules of Interchange 
will be discussed at 8 p. m. on February 10 
at the La Salle Hotel, Chicago. 


Car ForEMEN’s ASSOCIATION OF OMAHA, 
Councit BLurrs anD SoutH Omana IN- 
TERCHANGE.—The A. A. R. rules and their 
changes will be discussed at the February 
13 meeting, which will be held at 1:15 
p. m. at the Union Pacific shops, Council 
Bluffs, Iowa. 


New EncGLanp Rattroap CLus.—E. K. 
Bloss, supervisor rail motor car mainte- 
nance of the Boston & Maine, will deliver 
a paper on Diesel engines at the February 
11 meeting, which will be held at the Cop- 
ley-Plaza Hotel, Boston, Mass., beginning 
with dinner at 6:30 p. m. 


Directory 


The following list gives names of secretaries, 
dates of next regular meetings and tiga of 
meetings of mechanical associations and railroad 
clubs: 


Arr-Brake AssociatT1on.—T. L. Burton, c/o West- 
inghouse Air Brake Company, 3400 Empire 
State Building, New York. 

Auuiep Rattway Suprty Assocration.—F. W. 
Venton, Crane Company, Chicago. 

American Raitway Toor ForemeEn’s Assocta- 
Ttion.—G. G. Macina, 11402 Calumet avenue, 
Chicago. 

American Society OF MECHANICAL ENGINEERS.— 
o Davies, 29 West Thirty-ninth street, 
New York. 

Rartroap Driviston.—Marion B. Richard- 
son, 192 East Cedar street, Livingston, N. £ 

Macuine Suop Practice Division.—G. 
Nordenholt, 330 West Forty-second street, 
New York. 

Materiats Hanpiinc Division.—F. J. 
Shepard, Jr., Lewis-Shepard Co., Watertown 
Station, ston, Mass. 

Or anp Gas Power Division. — M. }- 
Reed, 2 West Forty-fifth " New Yor 

Fuets Division.—W. G. C Christy, Depart- 
ment of Health Regulation, Court House, 
Jersey City, N. J. 


EXHIBITION OF MopEL ENGINEERS.— 
The eighth annual exhibition of the New 
York Society of Model Engineers, Inc., 
will be held from February 7 to 22, 
inclusive, at the club rooms of the so- 
ciety on the third floor of the Knicker- 
bocker Building, 152 West Forty-second 
street, New York. The exhibition will 
be open from 1 p. m. to 10:30 p. m. 
every weekday, and an admission fee 
of 25 cents will be charged. The illus- 
tration is representative of the society’s 
model railroad layout. It shows a sec- 
tion of the %-in.-to-the-foot scale right- 
of-way of the road, which is known as 
the Union Connecting Railroad. Much 
of the 400 ft. of operating track of this 
model layout is main line. 
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ASSOCIATION OF AMERICAN RAILRoaps.—J. M. 
Symes, vice-president operations and main- 
tenance Ssoectnee, Transportation Build- 
ing. Washington, D. C. 

IVISION — OPERATING. — SAFETY SEC- 
a —J. C. Caviston, 30 Vesey street, New 
or 
Division V.—MeEcuHanicaLt.—V. R. Haw- 
thorne, 59 East Van Buren street, we 


CoMMITTEE ON ResEarcH.—E. B. Hall, 
chairman, care of Chicago & North Western, 
Chicago. 


Division VI.—PurcHases AND STORES.— 
W. J. Farrell, 30 Vesey street, New York. 

Division ViII.—Moror TRransport.—Car 
SERVICE Ramus —C. A. “% Transpor- 
tation Building, Washington, D. C. 

ASSOCIATION OF RaILwAay ELECTRICAL ENGINEERS. 
—Jos. A. Andreucetti, C. & N. W., 1519 
Daily News Building, 400 West Madison 
street, Chicago, Ill. 

CANADIAN RaiLway CLus. — C. Crook, 2271 
Wilson avenue, Montreal, eA Regul ar 
meetings, second Monday of each month, 
except in June, July and August, at Windsor 
Hotel, Montreal, Que. 

Carn DerartMenT OFricers Assocration.—A. S. 
Sternberg, master car builder, Belt Railway 
of Chicago, 7926 South Morgan st., Chicago. 

Car ForEMEN’s ASSOCIATION oF Cu1caco.—G. K. 
Oliver, 2514 West Fifty-fifth street, Chicago. 
Regular meetings, second Monday in each 
month, except June, jey and August, La 
Salle Hotel, Chicago, 

Car ForREMEN’S ASSOCIATION OF Omana, CouncIL 
Burrs AND SouTH OMAHA INTERCHANGE.— 

R. Leach, car department, Chicago Great 
Vestern, Council pon a > Regular meet- 
ings, second Thursda % each month at 
aR p.m. at Union *.% shops, Council 
uff 
CentraL Rattway Cius or Burrato.—Mrs. M. 
Reed, Room 1817, Hotel Statler, Buffalo, 


a YF. "Regular meetings, second Thursday . 


each month, except oo. July and August, 
at Hotel Statler, alo. 

Eastern Car ForeMen’s Assoctation. —E. L. 
Brown, care of the Baltimore & Ohio, St. 
George, Staten Island, N. Regular meet- 
ings, ak Friday of each month, except 
June, July, August and Septem 

INDIANAPOLIS CAR INSPECTION Association. — 

A. Singleton, 822 Big Four Building, 
Indianapolis, Ind. Regular meetings, first 
Monday of each month, except July, August 
and September, at Hotel Severin, ndianapo- 
lis, at 7 p. m. 

INTERNATIONAL Rarttway Fuet_ ASssocraTIon. — 
T Smith, 1660 Old Colony Building, 
Chicago. 

INTERNATIONAL Rattway GENERAL ForEMEN’S 
ASSOCIATION.—William Hall, 1061 West Wa- 
basha street, Winona, Minn. 


INTERNATIONAL Rattway Master BLACKSMITHS’ 
AssociaTIon.—W. -J. Mayer, Michigan Cen- 
tral, 2347 Clark avenue, Detroit, Mich. 

Master BorLermaKers’ Association.—A. F. Stigl- 
ae, secretary, 29 Parkwood street, Albany, 

NEw eg Rattroap Cius.—W. E, Gee, 

» 683 Atlantic avenue, Boston, Mass. 

ular meetings, second Tuesday i in each me 
epting June, July, August and September, 
po * -Plaza Hotel, Boston. 

on wear Rartroap CLus.—D. W. Pye, Room 
527, 30 Church street, New York. eetings, 
third Friday in each month, except June, 
July and August, at 29 West Thirty-ninth 
street, New York. 

NortHwest Car Men’s Association. —E,. N. 
Myers, chief interchange inspector, Minne- 
sota Transfer Railway, St. Paul, Minn. 
Meetings, first Monday each month, except 
— yo 2 and August, at Minnesota Trans- 
a . A. Gymnasium Building, St. 

‘a 


PaciFic "RAILWAY Crus.—William S. Wollner, 
O. Box 3275, San Francisco, Cal. Regu- 
lar meetings, second Thursday of each month 
in San Francisco and Oakland, Cal., alter- 
nately—June, in Los Angeles and October, 

in Sacramento. 

Rattway Ctus oF GrEENVILLE.—J. Howard 
Waite, 43 Chambers avenue, Greenville, Pa. 
Regular meetings, third Thursday in month, 
except June, July and August. 

Raitway Crus oF PittsspurcH.—J. Conway, 
1941 Oliver Building, Pittsburgh, Moa Regu- 
lar meetings, fourth Thursday in month, 
except June, July and August, Fort Pitt 
Hotel, Pittsburgh, Pa. 

Rattway Fire Protection AssocratTion.—R. R. 
Hackett, Baltimore & Ohio, Baltimore, Md. 

Rattway Suppty MANUFACTURERS’ ASSOCIATION. 
—J. D. Conway, 1941 Oliver eh, Pitts- 
burgh, Pa. Meets with Mechanical Division 
and Purchases and Stores Division, Associa- 
tion of American Railroads. 

Seven AND wie RAILWAY a 

Miller, P. O. Box 1205, Atlanta 
ath meetings, third Thursday in ‘ome 
ary, March, May, rs z and September. An- 
nual meetin , thir = in November, 
Ansley Hote! ” Atlanta, G 

Toronto Rarzway Crus.—R. “H. Burgess, Box 8, 
Terminal A, Toronto, Ont. Meetings, fou 
Monday of each month, except June, July 
and August. 

TRAVELING ENGINEERS’ Tong age M. Nich- 
olson, president, Kansas City, 

WeEsTERN Rattway Cius.—C. L. Emerson, 822 
Straus Building, Chicago. Regular meetings, 


third Monday in each month, except June, 
July, August and September. 
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One of three rail-motor cars built 





Decorated Dining Cars 


TuHeE Pennsylvania has just put in serv- 
ice a dining car the interior of which is 
decorated with the coats of arms of thir- 
teen states and the District of Columbia— 
that is to say, the territory traversed by 
the company’s lines. The car will be as- 
signed to different trains for short periods, 
so that it may be displayed to all parts of 
this railroad company’s public. These em- 
blems have been painted by hand and ap- 
pear in the panels between the windows 
and in the end panels. They are the sym- 
bols of New York, New Jersey, Pennsyl- 
vania, Delaware, Maryland, Virginia, West 
Virginia, Kentucky, Ohio, Indiana, Michi- 
gan, Illinois, Missouri and the District of 
Columbia. 


Chicago Chapter of Historical 
Society To Be Formed 


PRELIMINARY steps toward the organiza- 
tion of a Chicago chapter of the Railway 
and Locomotive Historical Society were 
taken at a recent meeting, when members 
residing in Illinois, Wisconsin and Indiana 
elected officers and applied to the national 
headquarters for a charter. Officers chosen 
for the Chicago chapter are: Chairman, 
Carlton J.. Corliss, assistant in public re- 
lations of the Illinois Central; vice-chair- 
man, A. W. Johnson; secretary, Delmar 
W. Youngmeyer ; treasurer, A. Osterholm. 
The objectives of the society are historical 
research and the preservation of railway 
records of permanent interest. The head- 
quarters of the society are in the Baker 
Library, Boston, Mass. 


Burlington Orders Two More 
Zephyrs 


Two more Zephyrs—“Denver Zephyrs” 
—have been ordered by the Chicago, Bur- 
lington & Quincy from the Edward G. 
Budd Manufacturing Company. They will 
be placed in service between Chicago and 
Denver, Colo., in June, on a schedule of 


Seaboard Air Line 


NEWS 


16 hr. for the 1,039 miles. The proposed 
schedule of the new trains is 11 hr. 45 min. 
faster than the present westbound, and 9 
hr. 15 min. faster than the present east- 
bound schedules. The average running 
speed between Chicago and Denver will be 
approximately 65 m.p.h., including six or 
seven stops en route. 

The train, which will have a capacity 
for 200 persons, will contain 10 cars, hav- 
ing an exterior width of 10 ft. The first 
car will probably be a combination bag- 
gage and power car, and the second car a 
combination passenger-baggage car. The 
remaining eight cars will include a re- 
clining chair car, four sleeping cars, a club 
car, a dining car and an observation car. 
Each train will be hauled by a Diesel- 
electric locomotive in two vehicle units. 
Articulation will be applied between cars 
three, four and five; six and seven; and 
eight and nine. All other cars and the two 
locomotive units will have two trucks each. 

With the inauguration of the Denver 
Zephyrs, the Burlington Zephyr mileage 


per day will total 4,784. This will include 


2,078 miles between Chicago and Denver, 
1,764 miles between Chicago and the Twin 
Cities, 441 miles between St. Louis, Mo., 
and Burlington, Iowa, and 500 miles be- 
tween Lincoln, Neb., and Kansas City, 
Mo. The latter four Zephyrs, up to the 
beginning of 1936, had operated a total of 
697,687 miles. 


Purdue Dean to Head American 
Engineering Council 


Dr. A. A. Porter, dean of the Schools 
of Engineering, Purdue University, has 
been unanimously nominated as president 
of the American Engineering Council for 
1936 and 1937, to succeed J. F. Coleman, 
of New Orleans. Dean Potter is a past- 
president of the American Society of Me- 
chanical Engineers, the Society for the 
Promotion of Engineering Education, the 
Indiana Engineering Society and the Kan- 
sas Engineering Society, which are mem- 
ber bodies of the national Council. 


by the American Car and Foundry Company for the 





Three Rail Motor Cars 
for Seaboard Air Line 


THE Seaboard Air Line has received 
from the Berwick plant of the American 
Car and Foundry Company three light- 
weight rail-motor cars, designed for single- 
unit operation. The cars weigh 52,000 Ib. 
in working order and, including a revenue 
load of 57 passengers and 5,000 Ib. of bag- 
gage, weigh 65,550 Ib. 

The overall length of the cars is 64 ft. 
1 in., and the height from the rail to the 
top of the roof is 10 ft. 5 in. The maxi- 
mum width over the side posts is 9 ft., and 
the inside height from floor to ceiling is 
7 ft. The interior is divided into three 
compartments, one for baggage and two 
passenger compartments, one for white 
passengers and one for colored passengers. 
The cars are of streamline design with a 
well rounded front containing three large 
windows fitted with shatterproof plate glass. 
The rear end is of the beaver-tail type and 
contains two large windows. 

The superstructure is of steel-frame con- 
struction with aluminum side sheets and 
letter boards, wood floors and a wood roof 
covered with Mulehide. The entrance ves- 
tibule is of the center type and is located 
between the two passenger compartments. 

The power plant is mounted entirely 
beneath the floor. The engine is a six- 
cylinder horizontal Hall-Scott Model 180, 
developing 176 hp. at 2,200 r.p.m. 

The car body is mounted on an A. C. F. 
Model 96-AM-2 drive truck at the front 
end and a Model 96-AT-2 trailing truck at 
the rear end. The brake rigging is of the 
outside-hung type on the drive truck and 
of the inside-hung type on the trailer. 

The air-brake equipment is the West- 
inghouse semi-automatic type with mechar- 
ically driven compressor having an ut- 
loading device and with self-lapping hand- 
operated brake valve, with both hand and 
foot operated safety control. The brake 
cylinder for the front truck is of the body- 
hung type, and that for the trailing truck 
is mounted on the truck itself. 


(Turn to next left-hand page) 
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THE NEW 
GREENBRIER (4-8-4) TYPE LOCOMOTIVES 





CYLINDERS, 2774 IN. X 301N. @ BOILER PRESSURE, 250 tp. @ DRIVERS, 72 IN. @ TOTAL WHEEL BASE, 98 Ft., 524 IN. 
TRACTIVE EFFORT WITH BOOSTER, 81,035 LB. @ WEIGHT ON DRIVERS, 273,000 ta. 
WEIGHT TOTAL ENGINE, 477,000 tsp. @ WEIGHT TENDER LOADED, 381,700 te. 


FOR THE 


CHESAPEAKE & OHIO 


RAILWAY COMPANY 





#600 Thomas Jefferson — #601 Patrick Henry — 4602 Benjamin 
Harrison — #603 James Madison — #604 Edward Randolph 


Five 4-8-4 Type Locomotives, designated by the railroad as The Greenbrier 
Type, were recently delivered by Lima Locomotive Works, Incorporated, to 


The Chesapeake & Ohio Railway Company. 


These locomotives are specially designed to develop unusually high sustained 


horsepower for heavy, high speed passenger train service. 


LIMA LOCOMOTIVE WORKS, INCORPORATED, LIMA, OHIO 


Bs a ii amr, 











client LOCOMOTIVE WORKS 











INCORPORATED 








Equipment Orders 


Locomorives 


No. ordered 
4 


0-4-0 switch 
16,000-gal. 


Type 


8-4 
660-hp. Diesel-elec. switchers 
600-hp. Diesel-elec. switchers 


tenders 


Builder 
Company shops 
Cooper-Bessemer Corp. 
ingersoll-Rand Co. 


Baldwin Locomotive Works 


Cars 


g 50-ton rack 
Cc, w. Box : 
10-car trains 


Magor Car Corp. 
Havelock Uebraska shops 


7-car Diesel-elec. ietant Edw. G. Budd Mfg. Co. 


Paulista Ry. of Brazil.. 


45-ton, all-steel box 


Pullman-Standard Car Exp. Corp. 


“In addition to 500 being constructed at Galesburg, IIl., shops. 


+t Exclusive of motive power. 


The cars are to be of light-weight stainless steel. 


t To consist of a dining car, a cocktail lounge, a parlor car, an observation car, and coaches; 10 


ft. wide; stainless steel. 





Tue Armco Rairroap SALES CoMPANY, 
Middletown, Ohio, has moved its Phila- 
delphia, Pa., office to the Lincoln-Liberty 
building, Broad and Chestnut streets. 


Cartes G. DurFez, manager, systems 
department of the Pyrene Manufacturing 
Company, Newark, N. J., has been ap- 
pointed assistant to Edward G. Weed, 
vice-president in charge of sales. 


Davin S. Wricut, of the department 
of inspection and metallurgy of the Indi- 
ana Harbor works, Indiana, of the Inland 
Steel Company has been transferred to 
the sales department with headquarters at 
St. Paul, Minn. 


Tue NATIONAL MALLEABLE AND STEEL 
Castincs Company, Cleveland, Ohio, has 
moved its Philadelphia, Pa., office from 
1600 Arch street to 1140 Broad Street Sta- 
tion, 1617 Pennsylvania Boulevard. 


Tuomas N. Armstrono, Jr., has joined 
the technical staff of The International 
Nickel Company, Inc., New York. Mr. 
Armstrong, who will handle the steel cast- 
ings development for the company, will 
operate out of the New York office. 


L. F. Sweeney has been appointed as- 
sistant to the vice-president of the 
Standard Stoker Company, Inc., Chicago, 
succeeding C. T. Hansen who has been 
appointed district sales manager to suc- 
ceed R. J. Schlacks, resigned. 


Tue DeVisiss Company, Toledo, 
Ohio, training school for painters and 
others interested in learning the technique 
of spray-painting, and the use and care of 
spray-painting equipment, will be open for 
periods of one week beginning February 
10, March 9, April 6, May 4 and June 8. 





General 


J. F. Jounson has been appointed in- 
spector of tests of the Florida East Coast, 
with headquarters at St. Augustine, Fla. 


H. N. Smrrg, master mechanic of the 
Canadian National at Saskatoon, Sask., 
has been appointed acting superintendent 
of motive power and car equipment. 
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Supply Trade Notes 


J. B. Spencer, vice-president of the 
Southern Wheel Company, a subsidiary of 
the American Brake Shoe & Foundry 
Company, has been elected president of 
the Ramapo Ajax Corporation, also a 
subsidiary of the American Brake Shoe 
Company. Mr. Spencer’s headquarters 
are at New York. 


Tue MarKHAmM Suppty Company, Chi- 
cago, has been appointed general railway 
sales répresentative for the Chicago, St. 
Louis, Mo., Kansas City, Omaha, Neb., 
and Twin Cities territory for the Bab- 
cock & Wilcox Tube Company, Beaver 
Falls, Pa. Lloyd R. Wells, formerly 
railway sales representative of the latter 
company, will continue in the same capac- 
ity with the Markham Supply Company. 


Tue Unrtep States Street Corporation, 
New York, has created three additional 
vice-presidencies, and appointed to such 
offices the following: Harold L. Hughes, 
vice-president, with executive duties as- 
signed by the president; W. A. Forbes, 
vice-president, with supervision over by- 
product coke plants and disposition of their 
products, and Charles H. Rhoades, vice- 
president, with supervision over purchases. 


Tue Repustic Steet Corporation has 
moved its general offices from Youngs- 
town, Ohio, to the Republic Building, 
Cleveland, Ohio. The move consolidates 
the general offices which have been located 
in Youngstown, the executive and the 
Cleveland district sales offices in Cleveland 
and the advertising department at Massil- 
lon, Ohio. The sales offices of the New- 
ton Steel Company will also be located in 
Cleveland. The sales offices of the alloy 
steel division of Republic will remain in 
Massillon, Ohio. 


Personal Mention 


C. S. Taytor, master mechanic of the 
Atlantic Coast Line at South Rocky 
Mount, N. C., has been appointed super- 


intendent motive power, Northern Di- 
vision, with headquarters at South Rocky 
Mount. 


E. L. BacuMan, master mechanic of 
the Pennsylvania, with headquarters at 
Harrisburg, Pa.; has been appointed acting 


Personnel Changes in National 
Railroad Adjustment Board 


L. O. Murpock, assistant to the execu- 
tive vice-president of the Chicago, Bur- 
lington & Quincy, in charge of labor mat- 
ters, has been appointed a member of Di- 
vision 3 of the National Railroad Adjust- 
ment Board, to succeed E. W. Fowler, who 
has been transferred to Division 1, to re- 
place Macy Nicholson, who has resigned. 

R. A. Knoff, superintendent of the labor 
and wage board of the Central region of 
the Pennsylvania, with headquarters at 
Pittsburgh, Pa., has been appointed a mem- 
ber of Division I of the Adjustment Board. 





Obituary 


Wu1aM J. Prersen, western sales man- 
ager of the Adams & Westlake Company, 
Chicago, died at Evanston, IIl., on January 
12. 


Harry L. Horwnine, president and 
founder of the Waukesha Motor Company, 
Waukesha, Wisc., died at Battle Creek, 
Mich., on January 4. 


Harry DANIELs, manager of the railroad 
department of the West Disinfecting Com- 
pany, died on January 19, at Evanston, III., 
of bronchial pneumonia. 


J. Atrrep Drxon, vice-president of the 
Safety Car Heating & Lighting Company 
and president of the Pintsch Compressing 
Company, New York, died on January 13. 
Mr. Dixon was born on May 26, 1867, at 
East Orange, N. J. He received his early 
education at the Ashland School in East 
Orange; he then attended Steven’s Pre- 
paratory School and was graduated in 1891 
from Steven’s Institute of Technology, at 
Hoboken. Mr. Dixon entered the employ 
of the Safety Car Heating & Lighting 
Company immediately after his graduation 
and later was placed in charge of construc- 
tion of Pintsch gas plants throughout the 
United States. He was subsequently made 
vice-president and general manager of the 
Pintsch Compressing Company and since 
1919 had served as president of that com- 
pany, which is a subsidiary of the Safety 
Car Heating & Lighting Company. He 
also had served since June, 1912, as a vice- 
president of the Safety Car Heating & 
Lighting Company. At the time of his 
death, Mr. Dixon was also a member of 
a number of technical associations and 
clubs. 





superintendent motive power of the East- 
ern and Central Pennsylvania division, suc- 
ceeding H. H. Haupt. 


W. S. Lammers, assistant mechanical 
valuation engineer of the Atchison, To- 
peka & Santa Fe, has been appointed me- 
chanical valuation engineer, with head- 
quarters as before at Topeka, Kan. 

(Turn to next left-hand page) 
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To get full benefit from roller bearings on driving 
axles the boxes must be fitted between the 
frame members to very close tolerance and this 
fine tolerance must be constantly maintained. 
The Franklin Automatic Compensator and Snub- 
ber is specially designed to maintain an accurate 
fit between driving box and frame members at all 


times. It compensates for wear, provides a yield- 








RAILWAY MECHANICAL ENGINEER 


MAINTAINS 
DRIVING BOX 
PEDESTAL FIT... 


AS ACCURATE AS ROLLER BEARING FIT 


ing resistance to unusual shocks and allows unre- 
stricted freedom of vertical movement of the box. 

It maintains the driving box to frame adjust- 
ment at the same fine tolerance as the roller 
bearing itself—a condition essential to maximum 
effectiveness and economy of locomotive oper- 
ation. It permits restoring original tolerances 
without refitting. 


‘ 





Franklin repair parts use jigs and fixtures that insure interchangeability, long life and depend- 
ability of service. Genuine Franklin parts are a guarantee of maximum trouble-free service. 


Master Mechanics and 
Road Foremen 


W. B. Mippieton has been appointed 
master mechanic of the Atlantic Coast 
Line, with headquarters at South Rocky 
Mount, N. C. 


Greorce C. Jones, master mechanic of 
the Atlantic Coast Line at Jacksonville, 
Fla., has had his jurisdiction extended to 
include the Jacksonville district and San- 
ford, Fla., shops. 


W. ALEXANDER, locomotive foreman of 
the Canadian National at Transcona, Man., 
has been appointed acting master mechanic, 
with headquarters at Saskatoon, Sask., 
succeeding L. G. Robin, retired. 


Shop and Enginehouse 


R. M. Witson has been appointed shop 
superintendent of the Erie, with head- 
quarters at Hornell, N. Y. 


A. B. McKinney, night foreman of the 
Canadian National at The Pas, Man., has 
been promoted to the position of locomo- 
tive foreman at The Pas. 


M. Carrot, enginehouse foreman of the 
Atlantic Coast Line, has been promoted to 
the position of general foreman, with 
headquarters at Sanford, Fla. 


Obituary 


Leon M. Jones, who served as purchas- 
ing agent of the Norfolk Southern from 
1913 until his retirement January 1, 1932, 
died at his home in Princess Anne County, 
near Norfolk, Va., on January 1, at the 
age of 66. 


H. R. Stevens, master mechanic of the 
Atlantic Coast Line at Sanford, Fla., died 
on January 3. Mr. Stevens began his 
railroad career with the Central of New 
Jersey in 1882 as a machinist apprentice. 
In 1888 he. became a machinist on the Erie, 
later becoming a gang foreman of the 
New York, Susquehanna & Western. He 
entered the employ of the Atlantic Coast 
Line in 1900 as a general foreman at 
Rocky Mount, N. C. On September 23, 
1903, he was appointed master mechanic 
at Sanford. 


Frank H. Apams, mechanical valuation 
engineer of the Atchison, Topeka & Santa 
Fe, with headquarters at Topeka, Kan., 
died on January 6. Mr. Adams was born 
on April 15, 1866, at Woodville, Mass., 
and obtained his higher education at the 
University of Minnesota. He entered rail- 





Martnac has furnished us with the fol- 
lowing explanations of the three cartoons 
which appear elsewhere in this issue: 

Page 57. The sixteenth century “Gold 
Mine Lorry” used in a Hungarian mine 
was still in service in 1890. The lorry, as 
well as the rails and wheels, is made of 
wood and is on exhibition at the Berlin 
Transport Museum—dquite a step from our 
present-day electric mining cars. 

Page 65. John D. Lamey, of Hoquiam, 
Wash., living near a railroad, was required 


way service in 1887 as a special apprentice 
on the St. Paul & Duluth (now part of 
the Northern Pacific). In 1891 he entered 
the service of the Gulf, Colorado & Santa 
Fe (part of the Atchison, Topeka & Santa 
Fe System) as chief draftsman, serving 
in this position until 1901, when he was 
appointed engineer of shop extensions of 
the Santa Fe. From 1914 to 1921, Mr. 
Adams served as senior mechanical engi- 
neer of the Bureau of Valuation of the 
Interstate Commerce Commission, Western 
district, with headquarters at Kansas City, 
Mo. Since 1921 he had held the position 
of mechanical valuation engineer of the 
Santa Fe at Topeka. 


W. O. TuHompson, who retired in 1930 
as equipment assistant of the New York 
Central, died on January 5 at Cleveland, 
Ohio. Mr. Thompson was born at Can- 
daque, Mich., in 1860, and entered rail- 
way service as a section laborer on the 
Fort Wayne, Jackson & Saginaw (now 
part of the New York Central). Mr. 
Thompson then served successively as an 
apprentice for the Michigan Central, as 
a fireman and locomotive engineman for 
the Fort Wayne, Jackson & Saginaw, as a 
traveling engineer and engine dispatcher 
for the Lake Shore & Michigan Southern 
(now part of the N. Y. C.), and as a 
master mechanic for the Toledo, St. Louis 
& Western (now part of the New York, 
Chicago & St. Louis), and in the follow- 





Copies of trade publications 
described in the column can 
be obtained by writing to the 
manufacturers. State the name 
and number of the bulletin or 
catalog desired, when men- 
tioned in the description. 


Borer Tuses.——The Bethlehem Steel 
Company, Bethlehem, Pa., has issued a 
four-page folder, No. 338, descriptive of 
Bethlehem 4.5 boiler tubes. 


Pirze Toors.—The four-page bulletin 
issued by Beaver Pipe Tools, Warren, 
Ohio, describes a new Model-A special 
pipe machine having a capacity to cut all 
sizes of pipe from % in. to 2 in. 


Direct Reapinc Diats.—The Monarch 
direct length reading dial is described and 
illustrated on the catalog insert, Bulletin 
S-7, issued by the Monarch Machine Tool 
Company, Sidney, Ohio. 


MARINAC’S RAIL ODDITIES 


to walk five miles to town each day. He 
decided that if the railroad would not fur- 
nish him with a train he would construct 
one for himself. The result was a com- 
position of a bicycle frame, a few pieces 
of steel tubing, plus his inventive ingenuity 
and four papier mache wheels—and the 
one-man train was developed. 

Page 84. The largest fireless switching 
locomotive ever built was for use at the 
Brooklyn Navy Yard. Containing no fire- 
box it runs on stored steam. The huge 


Trade Publications 


ing positions on the: New York Central: 
General locomotive inspector, district 
superintendent motive power and rolling 
stock, master car builder, superintendent 


W. O. Thompson 


rolling stock, general superintendent roll- 
ing stock and equipment assistant. At 
the time of his death, Mr. Thompson was 
secretary of the Traveling Engineers’ As- 
sociation, president of the New York 
Central Railroad Mutual Relief Associa- 
tion, and first vice-president of the Central 
Railroad Men Savings & Loan Associa- 
tion. 





HicH TeENsILE SteeLt.—The average 
physical properties of Armco H.T.-50, a 
special high-tensile steel which permits the 
use of advanced methods of fabrication 
and welding processes, are tabulated in a 
four-page folder of useful facts issued by 
the American Rolling Mill Company, 
Middletown, Ohio. The steel is especially 
suitable for many types of. railroad equip- 
ment. 


DiesEL SwitcHinc Locomotives. — An 
attractive 36-page, spiral-bound booklet 
describing Diesel electric locomotives for 
switching service has been issued by the 
American Locomotive Company, New 
York. Following an account of the com- 
pany’s entrance into the field of Diesel 
locomotive development, operating data on 
several different 600-hp. locomotives are 
given. The trucks and the Alco type 
Diesel railway engine and its parts are 
then described, and specifications and per- 
formance curves for 300-, 400-, 600- and 
900-hp. switchers given. The illustrations 
show clearly many details of construction. 





tank, resembling the boiler of an ordinary 
locomotive, is periodically filled with steam 
from a stationary plant. Steam pressure 
of 200 Ib. is built up at the time of charg- 
ing, and the switcher will operate success- 
fully until the pressure falls below 50 1b. 
This drop does not usually oecur for sev- 
eral hours. The charging operation con- 
sumes about 20 min. less time, it is esti- 
mated, than is required for a conventional 
engine to take on coal and water and clean 
out the fire and ash pans. 
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